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PREFACE 

Mas Te-:teucal Descnpuon is intend: < for use by Degutal Equipment C or poration’s F seid Ser ice pervon- 

nel who have had taining in comntuscations opvots #ad are Lnotwiedgeable stout the DMF 32 
mierime. tpecedicalty 

The DA? 32 Muti é eaction Commnauicetions latevacs J echnical Desenproas are separated into two 

documents, accundeng to Ube sich fevineon of the modules. DMF 32 modules etch resnson A te D atc 

covered in the DAMF'J2 Malt 7 uaction Communications Interface Tocknival Description, Volucte | 

(EK-DMFV1I TD-O21) DMF 32 masdetes etch vevision E and above ar covered a the DMEF 32 MM vit 

Punches C -umpaications Ineciocs Techaical Description, Yotune 2 (EK DMFV2.TD-O0}) The 
two DMF 32 modules remain functuunally the same The DMF 32 merfaces. eich revision A io D. utile 

program array jogs (PA i_). winke the DMF 32 imerfaces, etch revision E ang sirve. have Uren upgs aded 
 sshang gate array logic technology. The DMF 32 etch revissun level st determined *-, he reve son level that 3 
an the M8396 module (PCB) in etch 
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CHAPTER I 

INTRODUCTION 

SCOPE 
adetwicd dew pied odie cafe ais ope rales 
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perip eral cont tor, a 21 om % 10.om(8.25 inch 4 4 
MR flaca wos. The thros BCOGR cables connest the 

pansi by meens of stendard Borg” connectors. Ths MEI95 
y hex-hight SPC slot. Refer to Figure {-1 for the 

SMP 32 components. 
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" . Figure 1-1 DMF32 Components 



_The 648396 module has one logge switaa{ normalty no instatied), two 10-position dip- switch pecks and a 

groon LED. The $1 toggle switch it usad to slagio-suap microword instrucciors. The two dip-swilch pavks 

are used for DMF 32 parameters. Dip-switch pack E75 determines Seo SIMF32 UNIBUS sddecss 

Si. gedtiches | through 8} and eontrois the power-ap self-test {reitehes 9 and 19). Dip-switeh pack 277 
Lone controls UNIBUS ENIT fawitel 1}. doteranines devies priority twitches 2 through 9}, and ouables the 

single step mode { switch 10). Refer lo tke DMF32 User's ulde for tha reich scting configuratinus. The 
es LED indicates that the M8396 micracede is vunning. #. pacity crror extinguishes the groen 

The DME 32 detrbutron panel has throc 1O-qunitiun dipswiich packs and ciccen Cinch canngstors The 

______thtee H-pusman seich packs are ener’ lor miudem sntetfove wunfigas aliuns and DME YI drvive wlecuon 

Refer to the DALES? Caer’. Gunte for the swiich scttmg conlagural wee The distribution panel has the | 
fulluning cuffectons 

“e baght 3$-pun Cinch quanectan for erght RS232C asy mcntnons line 
©) = One 24%-pen Conch cunnectur tur one RS2324 senchrunges line 

* «Tu 37-pin “D" type connecter for cither a hie printer uf 2 xpectal user's device 

1.4 FUNCTIONAL DESCRIPTION 
‘The DMI 32 na multifunction module which irorporaicn os crght-line ..ynchronon mulupleter, a 4yn- 

chrono contruiles, and a paratie! anterface thine printer or user device) Phese tarec devices are tnendtware 

dependent. since all thre: devices are supparied 0) the same 2901 microprocessor Functamally. the threc 

devices are wdependent Tha fuaciwnal indrfcadcace » achvesed bs partitioning the CNR and vector 

apace tu independent nucroptovessts which allow aumultancous control by up to three indcpemicat sulttcatc 

drivers 

14.) Asynebronows Maltigiezer 
The exyschronous multipioxer, an enhanced version of the DZ11-A esynohvonous multiplexer, suppors 

anght tramunit and eight receive lines. E ach paw of lines (one trenamit and onc receive) can be programmed 

to operate af one of $6 neud raves ing frome 50: bys to 19.2 Kbpas 19.2 Khpe bas a 3.125% errve tale. 

This ts 0 35.25% orrus for the thal Dil of s character frame. } Bott tine 0 and tine | hare spit-apecd canshilliy 

and full modem cosuoi. The asynchroncus multiplexer sleo supports the echo hinction. 

Trammnaon can be wcincied far DMA of SILO uperavon in SILO mude. cach bac tramanits characters 

fram neuen Vchernter bulics These buffer are luaded under but software control in the OMA mude. 

a tramann bne tramants a character from the main memory locaten that » sposihed bs a buffer addres 

and chatacter cowat 

AU cight lines share 4 d8-chataier teverve uly There sa programmable ho timeout petesxd for the reece 

ule 

An snterrup car be generated unter one al the folteaing cunditiem 

@ = Sunteen characters hav ertered the wis 

@ «The sto has boon nun-cmpts for a time greater than 2 prugrammabke imewn prrnd The 

tomeusi petud cap be et tu cere 

The ay nchmany: hinge are connected ether tu data ternun.! equipment (271) ar data summuncation 

oqyupmeat {DC by via standard FIA RS-2324 2S-pn y. anevton 



coe 14.2 Syachronous Interface 
(cee eens us wes nes... Tho-gynchronous tnterfwce is a single- line DMA communications device tat has yl] modem control B14 oe 
ee RS-232-C/CCITT V.28). Tao UMA transfers ate double “ullered:thatis, roo the tab emitter at ae 

ou . ~ reggiver have wwo sets of byte count and buffet address rogiaréis, we an 

The s}nchrunous interface wwpports vanes bil-uneniod pretovols te g. SPAC aid -IDLA)) and byte- 

aneniod protocuh fe pg. DDCMP) The synchronous line can (rame tho ‘nosagos, gonoraic and check 

CRC. and DMA these meuapes to und from Rost memory, The hint-levct sotesare performs ali message 

ak swlodgments and higher-level nctwork functor. 

Runmng the GEN BY TE protucul (general byte-urtented syachronous) allows the st aciivanaus interface iv 
implement eny bytc-ursonied protucal The GE™ BYTE protocal usc. a straght tramler of data betwees 

paie onmary and syachfoouus interface Tae host-tevel woftaare nandies the jratocat-specific functions 

The eynchronous interface has full modem covtrol. The modem tines confurm to EIA RS-232-C4C CITT 

¥.28 specifications for speeds up to 19.2 Kbps. 19.2 Kbps intemal baud rete generation has 3 + 3.125% 

ettor, therefore, the aull clock has 2 + 3.125% error. The synchronous interlace & connected to data tor- 

min-l equipment (DTE) of data communications equipment (DCE) by micans of a standard 25 pin 

Cinch” connector 

VWhen ung the DME 32 erystat-controtied baud rate gtretator. the sj cchrunugs hae can itamans al une of 

uttocn dificrent programmable weeds Wath external clocksng, any Uanamul uf receive bi rate up to 192 

fibps can te used. 

43 Line Printer { catroiier 
The fine printer cunttutter interfaces with the | P32 family of prmters (L P25, LP 26. and LPO?) Thin DMA 
deseve can optamnaliy: perfurm the following lowdesel fermauing functions. 

Tab ¢ peteon 
Auto carnage roiure imcrian 
Aue tine wrap - 
Ante furm feed ww mulipia-hae food conver 
DAE Vt support 

1.4.4 Paralirl interface 
The paratiel interface # an chanced vena of the DRUN-(  The device » aut only funcuanslty ous vpatibls 
with the DRVI-C. but abu supports the SILO mode (half dupl:a) and the duuble-buffered DATA mudc 
thatf dupler) nthe DRII4 functionabt, nwde. the paraliel interface perform. umilady to a PR NIC 

After a U'SEBUS INIT. the parallel interface emuisiss 2 DR1t< To operate im ether SILO of DMA 

made, the saftware davies drrves mioxi wet mode bits it 2 paralicl wierface’s musvellancuus fepiter 

18 POWER-4 P SELF TEST 
The DMI 32 exceutes 4 puwer-up wll fet upon power-up or UL NIBUS INIT The velf teat s performed 
before the upcraung vanables of the doowes are inetunhzed and devie uperstion « wntisted Upon wecom 

tel compictems of the scil teat. AA (heal m funded inte DMIF 32 C SRA bets (14.8) The self cent checks the 
following hazdeatc clements and awertaim shat 

290) ALL can perform cumpuiatum curtatly 
2901 4 aad B regnien can be adtrcwed priperly 
( und cde can bc wt properly 
The baal mare RAM 2 operations! 
The micro PC vtsck fuactiom correctly to Fue beveh of sabruutine call 
The UNIS sleve trap hardware functium corn th 
The U NIBUS master 1/02 addresvang and daia trasfer function axtoctly 

Conch 3s 2 wademart of TRW. toc 



16 CONTROL STATUS REGINTER (UR) AND VEC TOR 458IGN MENTS 
The fete g ow “rot statin regaters for ile fouy dewoce (aay martes multiplercs. + nvbr ote usicelacc. 

noone fli of wot Culler and pafallel interlace) ieuds 6 4 conhgacs Glock of uticen aur im LNEBLS VO 

addres spec The odGrsac A thee CSRs ave caicuizted frum a hase addren. Ths baw of Marting 

add-e. ts determined by the seriah sctung. of wrtch pack £75 tyaiiches | through 2) on the MEIIG 

modus Refer ts Figure f+? for the VSR addtes imap 

ee CSR ALGISTERS BYTE ADSRESSIOCTALE 

DMF 2? CSAG BASE + 
~ cee ee ew ee ne pee me es seh 

OME 32 CSA! 

STNCMPONOLS RECEIVE CSR CASE +2 

SVNCHRONOVE TRANSMIT CSA 
ool — ——_ eon — 

“VCH RONOUS MISCE: LANEC US 
“ATA SET CHANGE SLAG j 

S¥SCHAONOUS HHDIRECT 
REGISTERS 

ASYNCHAGHOUS CER BASE + 14 

LINE PARSE TER 

RICEIVER BUFFER RECEIVE 
S$ LO PARAMETER 

ASYNCHRONOUS INDIRECT 
REGISTERS 

Lief PRINTER TER BASE « 24 
ee ete 

tHOIRECT REG:STERS 

PARALLEL INTERFACE CSA BASE + 30 
fm me te we re ee ee 

OuTPUT BUFFER 
ee ne we ee ce ee ey 

1ePUT BUFFER SESCELLANEOUS 

INOIBECT REGIOTERS 

+0 ener 

figure 1-2 CRS Addrew Map 

1-4 



Vig DME IDS CSRs are unhy wurd acececd. cept fol the (eget (od bo cocen an ap scbrosow hos 
iramamit vie and the parsHel interieve osipul belier when operating ia tke DTA fusions! unde 

Veord acces means that the miviructun whec® operatic. on ihe fegeter n interpreted be ih: OME 4) aso 

19470 tdaie O80 Cather than a 124 TOB (data ost bvter NEBL cick Bowser tee DAE I? tances the 

boast wgnificant | SEBUS addece. ont on theee word-zccemed-nly regntess. a DA TOB operation <n those 
teprices aall be perfasmed ass DATO 

tot DER OSR oO 
Al aubkrseeligure none. thy operabag yaiem we OMEO COR OQ bits 1812) coma 2 four ba devant 

tude that ideation te the yperating system wtech DAE UT? devin are sradable Refer to Table 2 for the 
dco ne code curfigercium Abe ai aviowuafigerc ame. ihe operating system aud the value of Ue fire 

wector sate € SRO bets (70) Sovaner these are ao venchins un the MEI86 mudule fw Ihe terry vector 

satucs, Ue value of the (ant voster (VECTORIGRY 2)) shack is eeded Dy the upsquting a; sient, ss wed 10 
sah wl: Uw salve of the othes acten intgrsupt -ecturs 

Fable 3-2) CSR 6 Bits (15:52) Gesier Codes 

OSS 8 8s Git @ §) Device Arablnble 

4 synchromoms micrface 
4 ay achrosous mulipirser 
el baie Qranice 
‘9 parsilel mmtevface 

The DME 22's available devi are deinmmined by the sedich ettings of sentch mack TP anihgs 4 and 

un the DMEF IDS daanbdstion panel The DME VS ncads these sentch fo dciceming wha h devices are as ait 

abk The read value n reflected 1a CSR 0 bits (1912) Suave the sav.tuvude read these sete hes watt cme 
aller fumer-up, (he sort Ree shuuld be wt fur ihe selected device: before power-up Reter w Table 1-3 fur 
serteh peck FD feeriches 4 and ) awetelt sctiiigs 

Table 1-3 TAMER Device Seteccion 

‘wntick Pack 4 
swetech & tech 4 Deviers Avaiisbie 

ON ON sey Blew we ~ 

ON uf mpochrutows une piwrer 

on? os A aehronuw. vackromogs. parsticl interfsce 

ult OF asym Rronens ayn eure. hae printer 



CSR OO hats 666019) may be Changed to anesthe: wahd configur ston by wring CSR 0 bay 1612) fae 

exampit, ¢ dugeosin program might -22nt to change from parallet interface vw line prinicr un from line 

priatc: io parallel interface fuctonalits sithout human intenenian Thy may be done by crecuting z 

WRITE WORT Ue g. MO? W) instrection to CSR 0 bite CHS 12) However. tha WRITE WORD imtroc- 
ton wall emte over the bare ster. upt vouion that cccupes the kre brtc of CSR 0 To baad the interrupt 

vorton (CSR Olos by ic} authout affecting the CSR 0 high byte Go . device ayatbte bits), 1 BYTE ouipur 
instrechon (cg. MON HB) should be co cuted The MOVE intraction will Ind the iw brvtc of CSR OG. 
tegaidien if the Pigh of jum bite nh atkitened 

The operating system buds CSR Obst E012) eth the value of the Lest sedan VEC TORU OY 3S) The 
PME AD Valeyiates the caher seven interrupt sectors form the valuc of WEE FORT! v2) The DME S? 
avaumes that the ulber woven vestors ate contigueds ta ind of prester sive tan VEC TORO] (9:27. Keier 

to Table 1-4 for the sector values 

Table 1-4 DME 32 Fleanug interrape Vector 
Aten 8 ees 

Vocter Funaetion s ector aber tortul) 

VECTOR 9 0: asynchronous interface recrive bat VECTORIOES OF 
VECTORE HG, ay chron nich ace laren baw sd 

VECTOR] IO peraitet smerface Scitor A 1 

VECTOR] 1p 9 0; parafiel intezfacc Vector 8 14 
VEC TOR[4K9 0) aypachronuys mulipicacr receive Set 

VECTURISCO asynchroeous muhipdetce tranentet yeild 

NEC TORIOKY 0; Hn. promte wontrolies w 

YE CTORY TYE OD + ned i4 



96.2 PEI CSR I 
The DME 3° CSR fe uxod for diggrmai perpomn There orc (ive different purpenes thal CSR | can be 

wed fue CSR 7 can be amed in Conjunction ats the line printer maiatenznce tands When the line penter 

yn muetenance made. data nm tramferred ty CSR | bis (10; imtead of beng trans: ried tu the line 
peintcr Keating CSR } wi! auteratecanty clear the CSR 1 Bet 50, The ther fogr was of CSR Fare 

heicd in Fable ¥-5 The contents of CSR Ef bets (158 8} denotes the laaclod ot Ihe feRaET — 

Table 1-3) (SR 1 function 

CSR 1 Blew 15-8) Comertvfees} iHtegaostic $ uactics 

AS Furun « parts core A parity ecru cadingushrs 
the green 1.1) un the Wi856e module sad she 
inhibits microcode executtun In thie slate. 

DME AV? regesters wennot be aemed To rua 

crecution, | NEBL S egaah DC EOrt INIT muvt 

de awerted 

Sart. crccetn at ket. 0000 Corstaun UOON 

nh wheter cecvutem begm ufter «  NIBLS DC 
tO ow PNET Thaw feature stluw, program 
tuitutiod entiation of the power up uclf teat 

CSH 1 high dyte vontares the maracde RES 
level Tu read the REN fescl 2A Shes? munt be 

eniten te CSR} be iTS ap then a read of CSR 
bodes (14 my wal obtain the REV level The REV 

fered is stared un BCD. and. thes. there are iwu 

Uigsts in the by ic 

The scif-test no anvesfeil complete 

2.7 POWER St PPLY RE.Ot IREMENTS 

Thy DME 32s puwct roguuzements afc as foibaes 

e@ KO amperen ce 66 bk 
© Of smpcree 78 Ve 

e OS empenn & 1S Vide 





CHAPTER 2 
____ DMF32 HARDWARE OVERVIEW 

24 INTRODUCTION 
The MH396 module ts an inielligen: penpheral controller thet interface. a (FAL us termuash. perpheral 
devices. and other computers. These devices are interfaced to the Vi81S6 module +41 the folloerng Tour 
ports 

1. One UNIBUS interface that can operalc as a bus Master (ur DMA aad inserrugas) or as a dave 

2 Bight ssynchrocous ines (EIA RS-232-C/CCITT V 28 voitage levels) Two ol the lines have 
beth «pit baud rate capability and modem contol. 

One synchraaws Hae (EIA RS-232-C/CCITT ¥.22 valtage leveis} with madom ccatrot. 

One paralicl mntertace (TT1.) whose hardware n shared for use av buth a general purpase inter- 
face. and a paralic? line printer interface 

The module's intelligence ss contained in a 4K * 16 bo micruprugram. thal & stored is mune 4K x 4 bipudar 

PROMs The micreprogram instructs the harduate w perform varwes Sanctum. The microcode. which . 

makes up the microprogram, and the hardware thel 1 contrub defines the iuactwnaldy of the M8396 

The M8396 module uses two gese errsy fogs devices to ountrol vanows hardware functions. The gaic 
arrays contasn the finste state mactines (F SMs). An FSM is a circuit that contains both combinstunal cir- 

cunry and memory elemenia, and sequences through various siaiee. The F Sid's preseut wate is stored in 
the memory elements. The neat state 2s a function of the prosent state and the FSM's input 



_ gnterrupt Contrnl PSM (B04) ———— 
Master Control 1°5M (22104) UNIBUS NPR eyoles 

‘Siave 1/0 PSM (E104) /  *“UNIBUS slave handshaking protocol 

Siow Read/Write Contro! FSM (117) Slow read and writs cycles 

Shit Control 48104) Shifts anc rotates of the arithmatic logic unit 

Micvossquence Control (2117) 

22 DMPS) 4108 COMPONENTS 
SR acne eee oy ike DMIF)? are shown m Figure 2-1 Figure 2-1 is provded sith cras-telerence 
numbers to looste the ma,ar compancats. 

1 Micpseusiral Rtere PROM 
The micruuotttol sidft cOfaats of nine 4K x 4 PROM: that contain a 4K x $6 microprogrrn. fhe 

micrupragram provides the inelligenas for the DMIF32 The microprogram insifucts the tardware io 
perfurm varios function 

Fee Fear dort tis necrowond after the microwerd ix rend oxst of the sitroeeatrel 
more When the mown uted im chad Gr pai A parity error dnables the master chk 
and estingoales the green 1 ED on the M8336 madule 

tien gods mmpetare tazeinal to E117 at the ond of exch axicroinsirvotion if « spectfio bit in the 
talemoinstruction 49 sti. 

: 

4 Micro att Controt 
The miere eitift control determines the shift cpetatwe for the 2901 tx-alece mecvonencaesens. ft deter- 
einen te Gisextiue of the abifi of vaiction und aio specifics the end round conditions for a single: er 

daulto-preeisian shift ar rotation. 



_ Three 2911 bathe micrasoquencen are cascaded together 13 pronde | 2-bet addrevung capabsty 
sr ioe a stack depeh of four Tes eecrosquenser forms the. aucroprogran’s sestomicrowprdaeddires 

_ Phe nett micreaddtes can 30 formed by ining dac of the followiay aictheds: 7 : Se 

A Seguesizal 
The next mavresdtiros 9 the curren! muctusddron + i 

: Bo Lacunditisnal Suoup 
a Fie nestimnctuaddien t ipeufied- by bite tthe cutter mestesmitieg teat — —--- 

€ Stack 

uw... Wee Ractasddres & popped tram the siach The method is aed for ceigine Leon 
subroutines 

- 1 & eunditrunel Jump and Push Sink 
The stack » pushed wath the aval aqacatial nicteaddrew (1 6. current intanidres © 1) 
The method 6 ued for widrovtne entry 

&.  t ondstonat jump 
U6 the specifier) crmditeun w tree. the nent macruaddeens is spoofed be beta ca the corrent 
@uctufeifuctan oH the specified cuaditae o falc. the nest nacrosddress tf the current 
matunddrem + 1 The paftnulat vonditam te be tedled ns apeified 65 Dil on ihe 

+. Traps 
A trap t form of eacroprogram taterrupt A trap roqjuest = genersted to cnable the micro 
vode 50 verwoe aU NIBUS request The ap addres us a function of the (ME 3? register 
Besar: accemtd afd wiethet the accem 9 cither a DATC ot a DATI cycle 

Mierusequenos Centre! 
The microsoquonce contre! aiernal te the F117 grte errey dew emines the data source [nr the next 
mucrounstrucuen address. The asicroseqeence ountrol of the 2911 bt-slice microsequencers (F126. 
E116, E115) by eeeans of the aucrosequence oonital winks tly, microsnquence control is gover ued by 
bits in the microwurd 

ALU Condition Code Rogistor 
The ALU cundition onde register mteraal to the E117 ganic urrey @ clocked with the ALU cundiuen 
cudes ai the cad of osch cycle, of a specific bet in the mecrosnetrucuna set. The ALL condition code: 
can indicate the following. the teauhi of an ALU < is corer, the siga of the most significant bit is 
negative, ard there os 8 carryout bit from the ALU. 

Trap contral 
A tap wa form of mucroprogrem waterrupt When r CPL scones the OME 12 via the L NIBLS 
(DATO ané OATH), ao verte micnavbreutine ublaine the requested dala (DATH) and transfers the 
data to the UNIBUS. or accepts the dais froin the UNIBUS (DATO) The mecraubroutine mas 
fespond very gusckly to the LS ISLS regent A trap m the automailte recturmg of the muctuprogiam 
tv a spout subrogisme to aaualy the CNIBIS request 

Tawre & ual} one Uep kevet The oui Teme of ¢ trap & tatady trampareet tu the cude that 5 Drag 
Wwapped Whon the Uap code w wsecuting, anothcy trap casnut uous A oan-trap code can duable 
traps w certain Tuncteuns thas mest not be trapped can be perlurmod 

The trap contrat itera to E 104 vontarns logic thet controls the wrapping, ks norfaccs with the microso- 
Bika, Bti3 quoneere (2 $36, 2515, £116), rwo astdvess cusktiplesers( k: part of tho UNIBUS siave 

eatpultry (2 104); and buts in ihe inigrowerd tp parfarm the finction. 
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fate 1/0 Status Register 
The dats 1/4) sales egiste: cuntaite the lower five Sita of the muctuconirol wore address tor the irap 

ruulne The lower five bes of the address corset of the LO NIBUS addres bis (4.1) and tke UNIBUS 

sostiul br C1 

$< 2 Miuktipionors 
The 4 x 2 caultiple vers detevitune i] the trap atidrens from the teap geweraior oc thy addren from he 

7011 torahor meronequotcen,» weed forthe ext adios for the musroconira oe Wa usp akires 
the 4 2 muiupbeter forces addreus bets (7: $) tw all cam, and a nueltiples 1a the lowest 

fae bas from the dats 1/0 stares regueer ia addeeon, the four most significant address bits (which 
are aus tasetatad). ure forced tu anes by pull-up reasons 

UNTBUR Ictorfnor 
The UNIBUS merface cunttuh DMA stave ead saternapt transfers by unceg (he gate artay logic The 
290! ieroprecessor uvtisies NPR and inverraps transtors, but thoy arc cultigleded By gate array 

logic hardware 
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Sie { entred Soctina 
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Master Cusansi Section 
The: maetes cuateal curcuitry enables the OMF 32 saterfece Ww become a bus master and perfonn a 
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THESE BITS STORE THE LITERAL (CONSTANTHICIE.D «<7 6 6 @371 

SLOW IC YCLED DEA ACCEMBES USI THE INDIRECT ADONESS AEGISTER RATHER THAN THE ADDRESS AND SELECT FIE_OS KERE 
MOTE THAT SHIFT ROTATE OF INSTRUCTIONS UGING TNE ‘A’ FILE ADORESS MAY NOT SE UBED WHEN READING LITE RALS 
AS THt SELECT “4° ADDNELS' AND THE PRECIBION BELICT’ FIELOE ARE USED FOR THE LITERAL / 1€LD 

THESE INSTRUCTIONS OUFFER ONLY IW THE HALT OF MEMORY I WHICH THE JUMP DESTINATION 1S LOLATED AS THE LOW 
ODER 8:7 OF THE MICROIRETRUCTION DOS TERMINES ADOR <1!> 
LOCAL STORE <7 0 ADDRESS SOURCE DEPENDENT UPDH BEC WENT SELECTED BY HICH ORDER BITS <9-E> 
MWA - 17 16 - SELECT TR DATA RAM ADORESS 00+ MASTER, 61 = VECTOR, 10 = UNUSIO, 11 > SLAVE 
i yestG THtS UeSTRUCTION WITH MAA <17.16> « 11 SETE THE TRAP ACK PLAG TO THE SLAVE PAL 

Frgure 2-2) Microivo-d Bit Fields 
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“The 2642 multi-protcoul commumcetoons controner MPCC} 5 ued for the SRE The MPCC na 
$0-pen moncistiec avhaane! 4€05 LSI arewt that can format. wars, end receive synchrosous 
wetal dala. whole supporting bet-oneated and byte cantrot protocats 

Fig DART: 
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demullancowdy che ARTs can toceive scna) data and conver? the data sto parallel character Fur- 
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Asyschrewuns Beed Rac Geeeroter 
The a1 nchroson: baud rte generates provides the transmitter clocks for buth LAR T 0 and UART 
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Poralicl Port/3.P Recehe Dota Registers 
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23 Ma ROWORD 
The DME 1S. intetlagence n contained wethen ity 4K < 36 bat mucroprogram The micruprogram iputrects 
the hatdware Lo perform varus junctions bach macrowurd «9 the necroprogram 1 J bits ‘ong Get 36 9 3 

party bet The rafter mierowurd bal fields sre auetn un bagere 2-2 Table 2-2 defines ihe functrom of 

thee bu frekes 
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CHAPTER 3 
— -DETAILED DESCRIPTION. 

‘Ths chapter dectioes the bardwans operation ui the OMIE 32 in detail Figure 3-1 (sheets f through 3) a 
umpliled frgure of the data five of the DME 

Refer vo tagvre 3 § for the followrng desoapnon of the DME3?. The sppropnate detatied descriptions are 
referenced + parentheses 

3.1.8 UdIBUS Snterface 
The DMF 32 mierfaer can function as cither 2 bua master devies or a0 a bus slave device with the 
UINEBUS. When the D946 32 interinee 2 0 master device, the master cuntrol FSM controls the master 
ATO of BATT tus eycie { Bectina 3.2). Mierovade unables the Master contrul PEM to initiate the bus 
cycle. The enabled master control PSEA applios MASTER REQUEST to the UNIBUS control. The 
UNIBUS contra! hanes the arbutranoa provooul botweou the DMF32 interface and the bus slave 
deve. 

Wien the DME 12 Gocomes 2 ba. atader ms DATO cycle, the mrancer contrul FEM ensbles the UNIBUS 
addfes regnitt io apply the dave device address to the UNIBUS This addres previowsly tacded ints the 
UNIBUS addres repater by mucroouds Neal. the master control FSM enables the TX data RAMs to 
apply the dista for the slave devace 63 the UNISLS. In a GATI cycle. the data un the UNIBUS ts loaded 
inte the master recov date tegnaer 

The intenypt conteul FSM cuntnols ihe interrupt oparauos (Section 5.3). The microcode insiates the 
uperation of the interrupt control FSM. The eusrrupt control FSM appies INTERRUPT REQUEST to 
UNIEBUS control. Ties enabics the UNI2 U5 contrel. The UNLEUS control bandies the arbitration pro 
taval between the E954 32 inberlgoe anc ihe slave device. The interrupt control PEM enables the TX dats 
RAM: The TX dats RAdés apply tse vector (provausly loaded by muctocode), to the UNIBUS. Next, 
the étterrupt control appties lie BUS INTERRUPT wo thee UNIBUS. 

The UNIBUS slave 1/0 uperguen ( Seciwie 7 4) os cunnsalied by the slave control F §it. The slave control 
FS24 wetroll the UMIBUS bandshahaty ptukaool, while Up tutions control the data rensfers. The 
UNISUS address fe0m Use bus masicr dere ad the CER dip switch aetiiags ere compated and whea 
vhete 4 3 misich, Une slave control FSM produces « THAP REQUEST aad monsan the UNIBUS 
menditakng pruoogl. la a sieve DATO cycis, the TRAP REQUEST clocks tho data on the UNIBUS 
ima the tlewe fwceIVe date regintes. 

Tne TRAP REQUE ST és monmnrsé by the wap content ( Sectune 3.5). The trap control enables the trap 
matupicacs, % thet the ran widens from the DATA LO siatus reguster is applied to the sonuol siore 
inctesd af the microsequemcer ahiross. 
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3.42 DMPA2 lnsifigence 
The micreasquencer (Scotian 3.6} consists af three weaded 291! micrapragram sequencers. The 1 2-tit 
microsequencer addicess tim: ts argdied to the contrat store {Section 1.7}, maids out 2 36-bit ndoroword 
frees ike contend store. Tite read-out sicsowond is sored in the asiere.. ord . The mleroword is 2300 
checked by the iy checker [or ewen panty. [Fthorels a partly eftor, the chocker disables the mas- 
ver t Sh 

Fron the malroword ts tes alcreword register, tho 4.14) netuction code and the register file A and & 
widrows fletés ate applied # the AL ¢ Sestios 3.9). Tiv ALU yarformes sliizer an arithmatic of lagic funo- 
tion & defiaad by the ALU tasiruction code. The results of he ALU operalion may be appiliod to the inter 
nm hos 
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figure 62 DME 12 Overview (Sheet 7 of 37 

3.1.3 Lowad Store 
The feead etore( Socteoe 3.10) contains the OMF 32 CSRs. devece regiatenn, process contest. DMF 32 voo- 
Joes. tong aracy registers. and the BMP 32 silee. The loca! store address can onginate from one of three dif- 
ferent vources: 

6 A Celd frum the mateword, stored m the muctiaurd regnice 

9 The prove number frum the four-bet lich. luaded mm the four-bit larch by microcode 

we Phe kaa! stare addrew regnicr 

The OME 82 pare. caw a dimtete catcrnal regntes (DER) write ty hued esther the fuurtes batch ur the anc 
ber nvdireyt addr fepater The EN WRT omicectun w wed tu hued dats inven ihe umernad bus into ie 
fat store The 1S RO msirocuan ts wed tu spoly data te the mternal igs fin the local dere : 
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3.34 interasl Bas 
The DRE 32 aterface pestocum a DER ante aisttacivon { Section 3.12) lo vars Ube dels Rom the wternal 
bus ie: aor 1d the wre dncrete external cegiters Tha UNIBUS pcdties mpguer. DR/ LP regester, thege 
Bb akbevanble letcis, and the indirect adtress register ate arise dat crete external reysion, 

Thr DME 32 umertace peffoma oc UF K read natructius ( Sectun 3.11) to apgty Gata froen 2 read discrete 
vaternal tests to She uaiert.s) bus, The tastes tective regicécr, slave reves 2 fegestcr, 2) sw cond regester, 
VR-LP dwcrete read register, data wehipleret tegivtet. and "hr lected are road dewvere eninmnai 
iPgosters 

Th DMEN patos. GES RO DR DAT EO cidrection to fig he trams cota AME tow rte) ah 

the datucr she neni bas APS RD PX DAT Hi mtr cor Suede the tracert dats RAY thegh byte? 
with the data on the imermal bo. The dats on the transnut dita RADE: mo appderd ta the 1 NGBE NS 

3.4.5 Stow Bry 
The viene drut er feces with dev ives that require more than one ma coat al7action ime to perform a read 

write cycle: yecuan J 12h Te MPC. tive two Lead rats graceatury, end ibe vaghi UARTs ore shoves 
devices tha: interiace with the aie hus The siow bus i interlaced «th ibe spteraa! but by moans of a tow 
tad regetcr for slow read cycicy ara) a iow wnty regeiit tor the slaw wits cycig 

Tre dw edetrens segiie o tasded with (nt sadree tar the alow dean) vas the indirect adeires: reguucr Tine 
wow address fepnlen widths Gibo tae MPCC, une of the Gao ond rats geavttelurs. ov use ab the enght 
TAR Is 

Tee tbe read/wrie cunial FSM (Secuen 3.33) centres the vb read and thew wns cya its 
iSewooun 3 143 

The MPCC Nernate. tranemite and receves synedvunam vena! data Al kc MECC ieppora bit 
nentadus beta control pratoced’s. The output of dat MICO 1 aneplied to the synebromias device by means 
of ELA/CC ETF eter (Sromna 3 55) 

The wee hromu Quad rile gtnctaian provides Ue Eraremal chk Sor the MECC The ccansimt hak pelea 

Aiaaggs asine ate 

Tak CARE scrabres the porattel data character reutocd from chy prom ece fur tammy 
Senuttomeds che {AR Fs can reve g eral daa aad jadrer ite deta is pestaliel aRaracier furme! fov 

ramet to the Maacesan The sharavter length. sary, wiogt be agi. and Saul) craic weievtwe are all 
Pogramnut. 

PART 6 coed 1 AMD S have nadcin canted and siete egeretn ne apt opood dade The iraremed and 
fave chabs of TARE > through ( ART 7 and tie tect kane od CART CG ond PART 6 att uc 

inteshal cha s Pia aayashronnn biud rote ponctater peconies the tram chek for doth CART U and 
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vonled to the price ity means if the DRILY seceiers [Section 3.16) and ihe DRVLP dala 
mutiphexer 
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tee DER bt COME NPR START H frum the deamested wate 1 COME NPK START Hi ancried 

from the prevows SPR cycle. the manmwode deawerts COMP NPR START Ht tor at ast ive mane 

cycles before reamcrting COME NPR START H 

The asserted COMP NPR START H 10 applod w the mastes control F SM (£104). The master control 
FSM (£104) onsteatos, controls. acd terminates the LINIBUS master cycle 

Figure 3-2 and Figure 3-3 are block diagrams thot iliusirme the UNIBUS master control logic 

in uate 0. COMF NPR START H ts demssorted. Assorting COMF NPR START H causes the easter 
onarol FSM (E104) wv assent COMA MST REQ W. COMA MST REQ L 1s applod to the UNIBUS 
contrul(E 110) The UNIBUS custrul( E #10) aseerts BUS NPR L to request bus masiersiap Now in state 
1, the DMF 32 interface waits to tecome bus master. 
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33.2 Master Deviee DATO(B Cycie 
When the DMP 32 interface becomes bus master, UNHEUS control {E 110) asserts COMC DMA MST 

L.COMF C1 His appised to the master control F SM CE 104). IFCOMF C1 H is asserted and COMF TX 

CO =0, aDATOXB) is tobs performed. The master control FSM (E 104) asserts COMA ENA BUS 

ADR L. COMA ENA MST BUS DATA L. and COMA TX C1 H. The master control FSM 
E104) now enters state Z 

- COMA ENA BUS ADR L ms applied to tho UNIBUS address drivers (F 99 "98 FART, E100. £39). 

COMA ENA BUS ADR L enables the UNIBUS address drivers. The UNIBLS drivers assert the slave 

device address, which was previously loaded by mucrocodc. 

COMA ENA MST BUS DATA L « applied to the shift control {E 104), which causes the shift control 

(£104) to assert COMA TX DATA RD ADR <1:0> H and COMA ENA BUS DATA L_ COMA TX 

DATA 8D ADR <1:0> H applics addrese 00 to the TX data RAMs (E37. £29, £50, £30) COMA 

ENA BUS DATA L is applied to the UNIBUS data drivers (£49. F 51, £36, £28) to enable these 

UNIBUS data drivers. 

The master control FSM eaters wait states of 3 and 4. On entenng state 5, ine master control F 8M (E104) 
asserts COMA TX MSYN L. Refer to Table 3-5 for the truth table of ing master control FSM (E 104} 

COMA TX MSYN L is applied to the slave device by moans of the UNIBUS drivers. BUS MSYN L 1s 

applied to the slave device to request the slave dovive to accept the daa (BUS D<15:0> L) froma the 

UNIBUS data drivers. 

in stats 5. tho mastes control PSM LE 104) waits for the slave device wassert BUS SSYN L. BUS SSYN L 
informs the master control FSM (E 104) that che slave device has completed the data treacter. BUS SSYN 

L is applied to Ge maar vontro! PEM (E104) by meam of the UNIBUS driver (E 109) and deskewing 

flip flops {E 101,F 107). Applying the deassortad COMC DSK RX SSYN 1 to the master conol FSM 

(E 104) causes the master control F'Si4(E 104) to deasseri( O}A TX MSYN L and COMA ENA MST 

BUS DATA L. Deastestieg COMA ENA MST BUS DATA i remove: the data from the 
UNIBUS. 

The mesier control FSM (E104) omen wan states 6 and 7 On catenng wan mate 8, COMA EN? BUS 

ADRL.COMA TX C1 H, and COMA MST REG H are Geasserted. The deasseted(€ OMA MST REQ 
H is inverted and applied to the names coatrol PSM {E 104), which causes the DMF 32 interface to relin- 
quish bus masteruhip by deasserting BUS BBSY L. 

The master control FSM (F104) loops m state 8. wasting for the microcode to deassert COMF NPR 

START H. When COMP NPR START H is deasserted, state 0 is entered 
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322.3 DMFS2 Master Device DATI(P) Cycle 
For the DATE P) cycle (COMP C! fy is deacseried). the master control F SM (#104) prooeads from state 

=} osume 9, maecadof uate f wstate 2 os oa DATO(B)cycie. On entering sisie 9, the master control FSM 

(£104) asserts COMA ENA BUSADR L toenable the UNIBUS address drivers. Afler the want states 10. 
and 11. the master control PSM 1E 104) assorts COMA TX MSYN L and enters state 12 

7 in state 12, the maxter control FSM (E194) waits for the slave device to »asert BUS SSYN [.. The slave 

- device axsorts BUS SSYN L to inform the DMF 32 interisoe that the slave device has appbed data to the 

UINIBUS. BUS SSYN L ws apptiod to the master control FSM (E 104) by nseans of the UNIBUS receivers 

woo as te degk owing fip-Mope (E 161. 2102). BUS SSYN L (COMA DSK RX SSYN L) is ale applied 

the combinational part of the slave 1/O FSM (#104), which causes the slave 1/O FSM (E 104) to assert 

COMA MST RX DATA REG CLK H COMA MST RX DATA REG CLK H clocks the master 

~ RX data repsters (E68. E39) v0 thal the date {BUS D< i$ > L) from the slave davicg ws forded into the 

master RX data registers by means of UNIBUS roveivers (E49,E5 1 E 36.E 28). 

peri vied 13, the master control FSM (E 104) deasserts COMA TX MSYN L. After states | 3 and 14. 

COME TX CO H is apptied to the master control FSM (E 1-i) determining if aDA TI cy cde(COMAF COH 

#8 Gesssevied) was post porformed or a DATIP cycie(C OMEF TX COH w assorted) was sust performed. Ii a 

DATI cycie was performed, the master cootro! P&M (E104) desserts COMA ENA BUS ADR L and 
COMA MST REQ H, and emers siate § to terminate ux cych. 

If a DATIP cycte wes porformed, the master control FSM (E104! performs s DATO(B) cycle. After 

COMA DSK RX SSYN HN dasscorss, the master control FSM {E104} saserts both COMA ENA MST 

BUSDATA Lend COMA TX C1 H, while COMA ENA 8US ADR L is still asserted from the DATIP 

cycle. The master control FSM (E 104) eaters iste 2 to perform a DATOUB) sysie. 

3.3 UNISUS INTERRUPT LOGIC 
The UNIBUS interrupt euabics the DMF 32 intesiace to become a UNIBUS master to perform an 
sntearupt operauion. Tha UNIBUS usterrapt iogx consists of the following: 

2  {nterrupt contad FSM (E104) - covinds the BR epeke 
& TX dete RAMs (E37, E29, £50, £30) - boids the interrupt vector 
e BR pnorrts awitch pack (E77) - solects the BR request tevel 

Bodore asuating the BR cycis. the mrcrocode ‘vads the imborrapt vector snto location 0! of the TX dats 

RAMs (E37. E29. E50. £30) from the bus. Also, the mucrocod: verifles that the COMC INT REQ 

L ws deassortod. 

Microcode insiates a BR cyclo by COMF BRNTART H from a deauened use. UCOMF BR 

START Hi is asserted frrun the previous , the macrocode cleans COMF SR START H for at least 

te microcycies belore assorag COMF BR START Hi agen The microcode aborts 2 BR cycle by 
deussesting COMF ER START H. 

Refer w F gure +4 and F gure 3-5 for the follow mg dosctiptiun of the UNIBUS morrupt loge. 

in otate ©, the macrocade sventis COME BR START 1 from s deassuried state to matiate the BR cyche. 
Losezropt control F Sid (£1047 aseerts and OMC IN REQ L wo ths UNIBUS cual (E111) 

The UNIBUS comoli E91) asserts BUS L to request bus mastership DUS BRX 1. is applied to the 

BR prartay coast peck (E77). The SR proray hwach peck rostes the BUS BRA &. BUS SGX IN H. and 
BUS BUX OUT K from the UNTOUS conc 1E9!) to selected BR and BG benes. 

be stele 1, the DAEE32 tenarfnce becomes bus master by the UMEBUS control { 2 111) asserting ("OMA 

INY MIT L end BUS BOSY L. As wor as tha DAE 32 scteriace becomes bus masters, the imerrept con 

crot PRATLE 104) ssnarta COMA ENA VEC i Reber wo Toble 3-6 for the uterrupt control FEM (E104) 

uvth intic. COMA ENA VEC L is applied in E104 
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£106 pruduces COMA ENA BUS DATA L and COMA TX DATA RD ADR «© 10- H.COMA 

ENA BUS DATA L us appleed tu the UNIBUS drwers (EB 49.E 5 1.E J0.E 28) 10 enable the UNIBU 5 stata 

dmven COMA TX DATA RD ADR - 1.0 H appbes address 01 is the TX date RAMs (£37. £29. 

E50, £30) to read the vector out of the TX data RAMs. The UNIBUS drivers apply the vector (BUS D 

140-7 Rio the UNIBUS 

In sepia 3. the telgrrupl contd £ S04 (E104) asses COMA TX INTR OH. The ceterrapt request ‘BUS 

INTR L) ss appbed to the UNIBUS. COMA YX INTR H t: apphed to the UNIBUS by means of ihe 

UNIBUS drvers (E109). 

Jn state 4 the interrupt control FSM CE 104) waits for the CPU to assert BUS SSYNEL BUSSSYN 

1 w sceoned ard applied wo the oneztus cuatsul F Sid by means of UNIBUS recenver iF 109. COMIN RX 

SSYN HI aad deskewtng flap ope (£101. E102; COMA DSK RX SSYN H) 

When wn ate 3, COMA DSK RX SSYN L ts anserted. tie micrrupt control FSM (E104) deasons 

TOMA ENA YEC L. One tate lates (tate 6). the uterrupt control F SM 1 E 104) dessserts bath COMA 

TX INTR H and COMA INT REQ L. The UNIBUS contr (241) en coasters BUS BESYL The 

contrul F $24 (E 104) loope on sate 6, waning for COMP BR START H w be deasntited. When 

COME BR START £) 00 deanserted, the satecrupt vontrul FSAI 1 F104) returas te state O 

34 UNIBUS SLAVE 1/0 OPERATION 
Microcode were hardwere traps w handle the UNIBUS sieve 1'O daia rancters The tlave convol FSi 

(E04) handles the UMIBLIS haadehaking protocol, white hardware wap rouuacs handle data tranifers lu 

the UNIBUS [DATHP) cyclej and the UNIBUS holding registers {DA 10% B) cycle} 

34.1 Stave Devios Addressing 
Figure 3.6 1 « block cuagram thai iiustraics the slave DATOVB) and slave DAT UP) cycles 

When the interrupt control F SM (FE 106) asserts COMA SAL ADR L. a veld DIF 32 CSR address v6 ur 

the UNIBUS address ines. A veld DMF 32 CSR address 1: detectod the folloe ing wy 

“The master device apphes an akdrnas(BUS A <17.0- Li wthe UNIBE ). The UNIBUS recensen( E99. 

¥88_ E37, £100. F 89) apply the address (COMN RX ADR «17> #42) w the mmterrupt control F SM 

(E104, COM RX ADR <17.13> H), exght-ba checker( E16, COMIN RX ADR - 12 5-H). and the 

trap loyct COMIN RX ADR « 4.0> Hp. Mall address bets COMN RX ADR © 17:12 + Hare asserted (all 

cas), te saterrupt contr FSM (E106) determines that there a legtumuate reference tothe UNIBUS 

1/0 space 

The CSR dhp swach( E75) contains te odddress (bas « 12.5 .-) for the DMF I2CSR An eight bel che::her 

the CSR dap-swrich address (COMC SW < 702 H) wsth ibe UNIBU'S address (COMN RX 

ADR «~ 125-> Hj. U the addresses ave uirecal, Une agin bei checker (E 76) asserts and appises COMIC 
VALID COMP H to the imerrupt control FSM (E104) The UNIBUS address bts COMIN PX ADR 
«4:0 H are eppbsd to the trap ogc. Wain duth COMC VALID COMP Hi aad ail the address bis 

+ 17.13. (COMIN RX ADR «17: 13> 4) asserted, the mtertugs control F Si (E 104) aserts COMA 

VAL ADRL COMA VAL ADR Ls eppised tu the ‘lave 1/0 FSM (E104) hy mesas of deske wing 

fup Tope ae E02: COMA DSK VAL ADR 7) Reter to Table 3-7 for the truth inble of the 

Marve LO . 
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Table 3-7 Stave 1/0 FSH (E186) Trath Tabic 

PRESENT STATE NEMT STATE 
RX TRAP PON STATE TX TRAP Ef, 8? SO STATE TX TRAP EN 
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34.2 Slave DATCIB) Crete 
Figure 3-6 and F igure 3.7 shustrate the aleve DATO(B) cycie. 

Inatate U, whea COMC NSK VALADRL.COMC DSK RX MSYN H. and COMC DSK RXC! 

H are asserted and spplied to the slave 1/O FSM (E104). a DATO cycle ssustoun dicated Wah 6 
DATO cycle wncicmed, the alert L OF Sif ik 104) maerts C OMA TRAP REQ H ead wastes for the aster 
tun 0A COMD TRAP ACK H. COMC TRAP REQ H 1s applied to the trap joguc to instiatc a 
ap route 

Abo, COMA TRAP REQ H clocks the dats on the UNIBUS data lines stu the slave RX data registiet i 

28 $2.6383 by means: of UUNIBUS recerven (COMM RX DATA <18.0- H). 

‘Trap mcrocode asasta COMD TRAP ACK H COMD TRAP ACK H 1s oppteed w the tiave 1°O FSM 

(E104) to unforsm the slave 1/G FSM (E 104) unat ibe irep suceocexde bas read Use data from the Have RX 

duta regsien (F $2.5 38) 

COME LS RD CLK TX DATA LOL. wa the bet rap mode, clocks le NAND of COML 

MWR <17.16> H mtothe trap ACK fap £103). Thus assert C OMD TRAP AC K H that apphed 
tw the slave 1/O FSM (E104). Since COMA TRAP 2EQ H 1 the preset to the ap ACK fip-fupt F103) 
pros to COMA TRAP REQ K bem, asserted, COMD TRAP ACK 1. 11 deasserted 

Wath the assertron of COMD TRAP ACK H. the slave 1/0 FSM (E 104) asserts COMA 1X SSYN H 

and enters state 7. COMA TK SSYN H nv sapbad io the bus mater device by meres af LINIBUS dovers 

iE199, COMA TX SSYN H). aad ue UNIBUS (BUS SS°N H) Aseria COMA TX SSYN H 

informs the bus master that the DAIF 32. werface hus recenved the date frum the UNIBUS 

‘Tine bet maser device deasserts BUS MSYN L to indicate that tee bus master dev.ce comuden the dala 

\ansfer complete BUS MSYN L it appiund to the slave 10 F Sid by means of ine URIBUS( BUS MSYN 

ta UNiBus recevvers (COMN RX LISYN L), and ihe deshewing flip Mups iC OME DSK RX 

i) 

Applying the deauerted COMC DSK RX MSYN H to tt sieve LO F Sid causes the siste LO 5M 

(E 104) w deassert COMA TX SSYN Hf The drasserted COMA IX SSYN 1 informs the bus mavecr 

dev ace that the DME 32 terface hat concluded the data ramsier COMA TX SSYN H +s apphed to the 

bess master dev me by means of tne UNIBUS driver (E109), nad the UNIBUS( BUS SSYN Li Now the 

UNIBUS alave cycle handshabing 15 cornplete 

34.3 Sieve DATI Crete 
Figure 3.6 and F igure 1 7 sthaserase re DATE cycie 

In suse 0. when COMC DSK VAL ADR L aad COMC DSK RX MSYN HH ate acsenad. aad COMC 

DSK RX Cl Ht a deassertod, the slave LO F SME 104) inasates the DATI cycbe by asserting COMA 

TRAP REQ H The slave 1'O FSi (E104) 3 now ot aste | The wep mecrocode neds thr TX date 

RAMs (FE 29, E30) wath the tngh byte uf data f um the luce! sure by “means of the bus (BLS: 70> Hi by 
eeeerting COME LS RD CLK TX DAT HL Next. the mmctocods avers COME LS RD CLK TX 

DAT LO L. atch clucks the low bytes of dala wto the TX data RA bbe (£37. & 540) Oy eacans of the tae 
COME £5 RD CLK TX DAT LOL also chocts the (rap ACK tap Rop 1b 105). chu d .auses the rap 

ACK flap fup (E103) w assert COMD TRAP ACK H 

TeeC OMD TRAP ACK H  appbed w the slave OF $86 cE 104) COMD TRAP AC KH forms the 

slave 1'O F Stel that the requested deta in the TX deta RAMs can be apphed wo the UNIBUS Thy sieve 

/O F S84 (E 104) eeacets COMA ENA SLAVE BUS DATA L wo apply date to ine UNIBUS Aone bees 

COMA ENA SLAVE BUS DATA L 1s apphed W E104, which produces COMA ENA BUS 

DATA toe ENA BUS DATA L 1 apphed to the UNIBUS drivers that apply the data to 

the UNIBUS 
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The slave OF She (E 104) caters tate 2. The nest stzte. nate 3,13 ewan wate State 3 provides the ume to 

apply the dais to the UNIBUS before the slave 10 FSM(E 104) asserts COMA TX SSYN H The slave 

HOFSHM LE 104) asserts COMA TX SSYN H._ COMA TX SSYN H is aptdied Wthe masts: device 

by means of the UNIBUS drivers (F109) and the | NIBUS{BUS SSYN L}. The slave VO FSMUE 104} 

is now 3 State 4 

Looping in siste 4. the slave 1/O F Sid (E 104) wants far the master device to deassert DUS MSYN L The 

master device deas‘erts BUS MSN L to indicate to the DMF 32 that the bus master device considers the 

data uansfer complete. BUS MSYN L 1: applied to the sieve UO FSM (E 104) by means of the UNIBUS 

tecesserns (E109, COMA RX MSYN L) and the deskewing flip flops (E101. F102. COMC DSK RA 

MSYN Hi 

After the stave 17O FSM1E 104) detects COMC DSK RX MSYN H besng deasserted. the slave 1/0 FSM 

LE 104) deasserts COMA ENA SLAVE BUS DATA L w remove the dala from uve UNIBUS and enters 

state S Next, state 6 1 entered. Sine 6 4 a was state that provides the time to remove the date from the 

UNIBUS before COMA TX SSYN H 1s deasserted. 

The slave 1) O FSM (EF 104) deassens COMA TX SSYN H and COMA TRAP REQ H. The deasserted 

COMA TX SSYN informs the bes mavter clevice that the DME 532 mterface has coachuded the data 

waatter, COMA TX SSYW. H 3 apphed to the bus masicr device by means of ihe UNIBUS drivers 

ie 10) and the UNIBUS (3US SSYN L). The slave 1/0 FSM (E104) enters state 0 tu complete the 

ATI cycie 

344 Sieve DATIP C che 
A DATIP cycle 3 8 DATI cycle foliowed by 2 DATO(B). The DMF 32 inierface uses two sepasate 

UNIBUS cycles to perform s DATIP. After asserting COMD TRAP ACK H. the trap microcode 

exarunes COMB REG CO H to distinguish between s DATIP cycle and a DATI cycle. 

If a DATIP cycle (COMB REG CO H ss at: *red) 0s to be performed, the micrococe asserts COMF 

INHIBIT PUP H, enables waps. and then jumps to a wail loop The DA TOBE) cycle traps to thus wait 

loop. C OMF INHIBIT PUP H is asseried to wnhibet pushing the sack when the DA TO(B) trap occu. 

The DATOXB) trap code cheass COMF INHIBIT PUP H prior to returning from ihe trap ‘ode 

3.$ TRAP LOGIC 
The trap huge circuit consists of a trap control FSM (E417), multiplexers (E.112.6 113), data 7G status 

register (E90). and reg.ster CO slin-flop unernal to E117 

The trap logue handles the trap requests and transfers control to the trap rowtines The trap control F 5M 

(E117) ccmtrols entry to the trap routines, while the mudtplexers(E 11 2.E 113) provide the trap addresses. 

There are 32 povsible trap addresses ranging trom FEO to FFF (hex). 

3.5.1 Trap Costeel 
The Uap contro! FSM (E #17) comrots the traps CCHAL MWR - 25.24 - His applied t the rap control 

FSM (L1'7) to enable traps ur disable traps during 6 DER mucronsiruction. Refer w Table 3-8 for the 
COML MWK <25:24> H bit configuration for ap coatrol. 

Yable 3-8 Tap Contre! 

COML 
MBN 

35 

0 
0 

i 



Bieta ee cs Dunag a DER micrownawsuction, the ao change encoding bas 0 effect on the Wap control FSMii 117) A 

' diserde waps conunand imbiints any forthe: irepe from occurring until 8 subsequem enable traps command 

+s perfurmed. The micranstrucuion that disables traps cannot be trapped. An enable iieps command 

cnables the traps. 

COML MWR -“7-¢ > Hn alo applied to the trap control FSM{E 117). Referto Figure 3.8 Thetrapcoe- 

uol FSM (E11) decodes COML MWR < 1.$> H todetermme if a DER sestractian 15 bemg performed 

Dunng powerup. © OMD DSK TRAP REQ H i apphed w th wap control (E117) \odnable Waps When 

the trap cvatrot FSM (E117) asserts COMB TRAP L. a microtrap us inutiaied. Refer to Table 3-9 for the 

truth tadle of the trap ccouol FSM (E117) 

The slave 10 FSM (E104) ruses the wep requent by assertung COMA TRAP REQ H aad applying 

COMA TRAP REQ H w the rap request fp flop iE 103) At ume T200, COMA TRAP REQ H nv ctouked 

into the tray requett flap flop (F193) ‘The trap request flip-finp (£ 103) deskews COMA TRAP REQ H 

and apphes COMD DSK TRAP RE() H w the uap control F$4(E 117). Apply:ng COMD DSK TRAP 

REQ H wo the trap control FSM (E 1 17) couses the trap control F SM (E117) to assert COMB TRAP L for 

one mecrocycie af trap control FSM{E 117415 on the enable raps state. Refer to Figure 3-9 for txap control 

FSMI(EI17) mote diagram 

3.3.2 Yrap Addresees 
The trap control F Sid, 117) asserts COMB TRAP L io nruate a trap cycit. COMB TRAP Ls spphed 
ao the neveluplezers (E112. £113) to select the wap mictuaddress. Applying COMB TRAP Lt the mel 

tipleners (E112, E113) causes the mubupieners (E112, E113) 00 select the date I/O sisiue register (E90) 

rather than COMB 2911 ADR «4:02 M from the .nicrosequencers. for the tow five brts of the next 

mocroeddress. 

The date 1G status regater conuens COMN RX ADR <4:1> H from the UNIBUS recervers and 
COMN RX Ci H. a UNIBUS control bu, from the UNIBUS recerens These five bets provide the low 

five bus of the next mucroaddres:: while the maltiplesers (E112. E113) assert the neat higher three bets 

1COMB MW ADR <7:5> H) The three mon sagzsficant bets of the microeddress are produced by 

COMB TRAP H being apphed to the microssune: 2er (E121). COMB TRAP H forces the ouput of the 

muctosequenver (E'2!) to unstate (high) That, the eleven dels of the nezt microaddress consist of five 

lower bits from the data 1/O status register (E90). ine acat tugher tree tats are trom ths mulkipiccors 

(EVt2 Et}}: alf high). and the moet sgnificant three bas are (rons the microsequencer (F126. all 

tugh) 

3.3.3 Yhe Trap Roatias 
The next micromatrocuon w bt executed is the [ire mectomsinctive of the wap rovune COMB TRAP L 

10 alsy applied to the marusoquencers (F126. £115, E116) tc prevent the muvementsr in te aucrosequencer 

hom actementing. The address uf the mucrumstiructun u af could have Loen performed i there were 00 

trap ts clocked into the microprogram counter of the microtrquencers( E 126, £ 15, £ 116) at the end of the 

cycle The first macrosnstractioa of the trap cade, therefore, pusites the suctuprogram counter onio the 

stact This mucrusastruction must also sump out of the 32-word sump table Jumping and pushing the stack 

4s dune by porforming & jump Ww a: broutine microinstruction. Durmg a trap operation, the zap cuntrol F SM 

audomatically enters the disable Wap Nate 

The UNIBUS receivers apply COMN RX CO H Wo the data IO regoter (E90). From the data LO viaus 

regnier (E90), COMIN RX CU H ws clocked tale the register C0 flip-flop by COMB REG CO H w dss 

Uunguish between the DATI and DATIP cycle. 
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Tabhe 3-9 Trap { extral FSM Trath Table 
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tigure 3-49) Trap Control FSM Statics 

nd eee ee cman of ; ” 
: ingic consats of @ microsequeace cosirol (E117) and three 2411 Th mirospunnn np cosets oe mirosrmmar coe (E17 ed ee 2 eee 

mucroprogiem address addrvsses the 4K words of the PROM cumtrol siore 10 sequence tArough 8 
senes of mecriansinecions. . 

Figure 3-10 1s a block Giagram thal ihusates the mictosequenvs logic. 

34.1 Miccosequesre Coatret 
The aucrosequewce control (E 117) control: the three 2911 mecruprugsam sequencers The outputs from 
the microssquence contral(E | 17) thet are applied to the throe 391 | microprogram tequsacers Jotera:ine 

the date source tov the next macromtnection address. Tha selected dats source. winch & tee ackiress of the 

asai @ucsewoed from the PROM coool stare. 2 2ppbed to the tes from the 2911 aucraprogram 

sequencers. 

The inputs to the mucimequence oonirol{ E117) aredevinedin Table 3.10 Table 3-13 0 tae tuih tabic for 
the mocrosequence conte! (E117). 
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Tubke 3-10 tresnqucece C ontsel baeets 

Defiaition 

(OM MERON 

COME MME OTSM 

tOMAREGALC WH 
COMAREGALL 7 
COMAREG ALL OH 

COMA ALX ALL ZH 

COME TSUIBIT PUP H 

CUMBETGCON 

For a condihonal pump mactumiruction i.e COML MWR (7:5) H 

equa th), COM) MWR (26) Hi has the meamogs iniod sf 

Table 1-11 fut any mictusmsiryction others than 4 cundstanal yanip, 

COME MWR (2.0) Hi has the meanuigs tinted in Table 3-12 

These thre bits delefmaine the type ef microimiruction to be 
periormed 

These three bets ate regeacted Al cuaditon codes 

COML ALX ALU 7 Hn oho the regntered ALL. revo tat. hower- 

cr. the Bit » different frum COMA REG ALL. 7 34 ua the folive- 

wg way COMA REG ALL 7 Hin ducked into the At L condstoe 

conde regester twith the etber woadiiun cadec) deprading upon the 

sists of COME MWR (3) H. while COMI ALX ALL 7 Ha 

always clocked inte s firp-flup at the cod of cack mecrummtrecion 

The COME AUK ALL 7 Hoban the anh ALL condition oned by 

TRAP mictocade 

When the mocrumate set: thn tet. pasdeng and poppang of the stack 
is enlsbited The ts 5 used with an nieriked save read-madify- 

write T NIBUS cycte 

The ot nthe PADRES 40 cumtrol ba thal 9 tested by the issp 

man tude 

Table +51 COMi MWK (26; HK endilonal Jump} 
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Tale 3-12) COME MWR (2:0) H (ice conditions’ Jump 

COM1L MWA (26, H 

nent addrem wuree 
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3.8.2 AGdrose Source Stivctior 
8! and SO are seluct lines. These select Imes are applied to the interna! mu'tiplexe: of the 2911 micro. 

Plogi am sequencers fro: the mcrusequencer contol (E}.17) The intemal mutupicxer selects ane of the 

thes addeoss sources for thet next microsddress source. Table 3-54 lists the microaddress source 

selecuon. 

Table 3-14 Mirronddrose Swerce Selection 

hédrece Source 

Tmcraprogram courtier 

fun weed 
plach 
derect erpud (COME MR (25 16) H 

When the Groat enpet 0 selected the address wn the microword n appleod tu the bus The direct input is 

apqbed to the bus vig the 261 t onternal multupicace and irsatate cunirol 

When the rmcruprogram conict np scievted he eddie from the internal midupleact a appled to the 

amrcmenter The imremenice imremenis the addlreas and spplaes the address to the microftugtam countct, 

that apphes the address to the bys wis the reictnal mulupleser and the in-state control 

H there 1 4 (rep reuuest. COM TRAP Lon awernied Awerting COMB TRAP E prevents the incrememer 

fren incrementing ft abe prevents the addres uf the cantar rection that would have boca coccuted if 

lbety ware ao irae regecal from acecmeabag. tha n Cocked univ the mucroprogram counter st tbe ond of 

the ule The hiet mictumsteaciue of the trap cade pasha the ma foprogsam cupnier unto the stick 

The 1). ber ‘four word sack file -an be wlected as 4 eugree to the internal muluplerer Ths stack tle pro 

vader return abdres finkoge, when sabes ulin arc bong cacsutod The stack punnter always purats tu the 

Tast word ention into ube file The stack poster operaics as an up/down cuunter with separate push /pop 

(PU Pianpal and tele enable GE) input 

The two dete PUP and FE ate appted iv the tac. outmter up/d.re n counter from the Mac ruseque acs cuntuol 

(E117) These reo bee determune f the stack is ether pushed uf pupped. or not changed. Refer lv Table 3.45 fur 

PUP/FE stack operation sclecbon 

lable 2-15) PUP /EE Seack Operation Selection 

puP Operation 

au POP stack tdecrement stavh pusnicr) 
1 pash stack Cincrement viack punter then puch mn (opi ogtar’ 

Loufiics unto stab} 

x te che ng 

Wher FE on cicat (how) and the PU on act (high), the pean operation » cradled The viack punter 

iratomented and thy stack file nm seiticn with the regewed return addrran The return address ts the neat 

rn fansttuctun sides tullowing the sabrowlac pemp thal wdiated the push uperstoun 



Meher FE and PtP are both clear Gue). 3 pop metatun & performed The scturn addfoe uf the alk 

weed to fetern frum the webruutine At the neal low to fagh tanutun of COMM T1S0- 1200 L. the stack 

Faahicr i decromnied 

HEP rset (high). the slack mention 6 mt inntimeaicd ov decremented, tegatdios if PLP iv set (igh) of 

tinered fore} 

RY CCAR SYORE AND PARITY LOUK 
The maimed ongiuics in the PROM comtrol done Keler to begees CTE The PROM copttol store 

ume ad een 4h 0 & PROG: Troe PROM. pride a bbb wide word ( S Control tat gad fb ocven 

frevis dati The ttre COME MB ISO: Hn read out of th: PROM control slute wher the mare: 

eucmngt addrowes UME MR AURO EO) Hr the PROM contrat Gore from the PROM Control store 

the ma, fund 0 read able the marumurd regaters al time TI00 COMO IR PON F and COMA ALL 

@ 0 are shes ceniod ato macs trgnier at rere COME Tio Don 

Ve het the mecnreon a reed owt ad Ue PROM Quend slate. Uc ima towotd 6 aie appdad tu Ube pant, 

winters COME DATAL PAE ET ft frum the coght dat tte hes 0s aber apenteed tee they parts ghuakers Mt 

treme TI thee umipel of lee party cbaker 0 opphod to th: devi wb Bip Hop 

Wihenere: ubere 1 fe pet efron ithe os. COML LAL VICE SICK Hon dearserted). the green LD 

reekaees ue Hc parm) errors detected (that uo. C OML DEVICE SICK H ss asserted), the green LE 1) 

oa it peed Gat Kumada tom Wop erecvung (UML OF YICE SIT K Hs aio append to the master con 

ert SSE ed ernie passa! F $34 50 that these F SMe will be insuahzed ut the event of a panty 

een 

3R WMASHIR (LIAR 
Dre mute bet veteten feimebes tg ntetog! tunag ta the DME 

Redes cs bagwes EE) Sue che hotkey dem iefte ts ed the master ba winters 

Line O68 AM rte Soto 18 147) pars adders Ute reference signal for ell Ube chock signals. caceyst fur the baud 

set grentiapay Ter 400 hb: wagns! » appled bo tNe dev ide Dy four fep Nope th OIS.£ 78) The devade 

Dp thas Hap Pougs 1B TE 78) dev abe cited Slter the 40 Biz signal The dis he by. fous Tip Ragn produce 

POeMM CEA H 

4 OMAEC LAH 0 10 Mis equerenane is apy al tovie chan k phase generator 146 ETE TEY REDE 

£63, < GSM CLA H cqeer dee chad pias geatrsiot L> peuduce Une clack phoses. The chock plaict 

peeesde the mera Lung tor the OE 22 auertece The pbuses are as folkres 

tOMM tu MH 
( Oedis The tan 

< OMM 7;uG 70D 

COMA TING on! 
tone tigu 1H 
une Tse tet 
i OAM Tso 1H 

Whes ( OMS RX OC LO Hs eavered the chat phase generator i inhebeied cacept ior the COMM 

TSO 130 if optgat COMM T0010 1 remains sure 2nd 1 applied to the unterrept casuTt FSH 

+f NGO), memetes csatpal £ GRE (E106). and chee LOO F522 (E 104) ts: prevent hergng up tke UNIBUS 

COMN HON DO EO Hos seetced ehrnpier BOS OK DO said th UNIBES BOS OOEGL 

meeetied ta auburen bees dre tingt the ds poser n abuet to fad Whar punts crn detested CONG 

DEVICE SAO Hen arerted COME IM RICE MOR Pr mae aecrted gat (OAK IBA PON I 

amare? COMO DSK PON © 5 auented ebeacre: ches COMA FOR DOPOD oc COMMS RANT 

tagimpre Mt amet Se remastiod: 1 2teeried 
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‘The sagte- step carcustry consis of the preset and clear inputs of the drvude- by-four Mip-flops{ E 131.E78), 
a saight-step loggie set0n1$1}, BR prionty dip swach (E77), and pullunt{ R27}. : 

NOTE 
S1 4s not installed !s thle revisios. 

To uope ae the dip sant:h SP-10 on the BR priority switch pack (E77) 1 closed 10 ground COMC 

SINGLE STEP SEL L Single-step switch Si is toggiod to alternutely preset and clear the divsde-by-four 

fap-Cope Each toggle of ube any ie-siep swatch causes a new phase to be entered. Therefore, the single-step 

switch is toggled Four times to execute une mucromlric bon. , 

319 ARITHMETIC AND LOGIC UNIT 
The arithmetic and logic unit circuit consists of a shift controt (£164). a DEFY LS read decode circurt 

(E89, E88. £101), an ALU condsnon code reguster (E117), and two 06°: ' 4-bel bepolar microprocessors. 

The 2901 4 bet bipolar macroprocessors are cascaded to form an 8-bit dae oath . 

Rerer to Figure 3-13 foe the following dexcriptiun of the arithmetic and logical unit 

f 2 2A 4-BiT POLAR ERCROPROCESSON GED47148) 

| 

tJ 

TOR ENLARGED AP! 

PLEASE SEE FOLLOWING 

FRAME(S>, 

Figue 3-13) Aruhmetic and Loga Unit (Sheet tof 2) 
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39.1 4UA benctlons : 

iglebie nl tenet The ALL is a highspeed anthmetn Aogn or wit Bat cas perform titer bien omthmenc femctom and oo 
five tage functom Applying COMI MWR (1-29; H to the ALL fuactan dautte sifcuat 2his one of 
Cight funcisom to be performed Table 1-16 defines the APU fyactan ecba tice 

3.9.2 Skit Control 
The shifi control 1£ 10d) conus che st oft kage “1 wrmung and madeg tke: x wor cnt loers w the RAL 

shifter cercust and the G shifter cascus C OMA RAM M38 H and C14 RAK, 138 H are applied io the 

--— RAM shifler cenit. while COMA 0 S28 H aod COMA RAM LSB H ee apyhed w the Q stuftor 

Apptying COML MWR < 33> Hani COML MWR < 10> H ta the staf control: E 104) detrrmanes the 

_ stu operation COML MWR <33. 11 deternmoes the chrectum cf the abeft or rotate COMI MWR 

- 1-0 > H specifies the ead onndmens for a ungle nt double precawe sift rotate Table 3.17 defines the bit 
sodes for the shifls and rotates. 
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Table 3-26 ALA Function Selectios 

COME MBAR 120 14 
uM ALA Function 

” OR plus phn vary 
i S mane Romanus carr -in 
a R munes S ning carey in 

a ; Roars . . 
Rand 

sR ands 

REXORS 
RtEK-NSORS 

Tabvie 2-17 Skil Cemral (2164) Trath Tabi 
mene 

COMA COMA 
g 

Uprration ; S58 

af sil dows a 

dp stuft down RAMISE 
ap hetate Guan RAMISB HIZ7 gisea 
dip nnatc den Ui Hi # _ RAMESB 
ap shaft up Hi? & HLS 
dip shalt up HI Q Mss HI? 
Ap rotate up HI? RAM SB Hi7/ 
dp fatale up nt? Q MS8 Hi7 

Aprhing COME MWR OSE) Hot) the ALU Gestation dovade Gifu Pladices contra wgnals that 

amin the RAM ctuftes ced The RAM sbnreer crnent crher aunahidis. silts up one pada (lens 
ANB) ue dutt. Gusn one penutsan tow ard LB) tae input daia te the RAM 

The ly shifter has two oper ines (OMA ( MAB H and COMA QU5B H Thee vo onpet line. uperaic 

aemelarhy tu the RAM sbifter invut mapas COMA RAM MSB H and COMA RAM ISS HM ther onthe 
stuft-ep on uaft-down mode. the Q regestcr on shelted sno specified derectoon euih ihe Gata weper wiped ine 
af the Q vegnter being an sapyt fine for a shift ep or an output kine for 2 stuft down In the eu-stell mode. 
the Q ingot uutput hae of the QO regnter are in-slaiz 



39.3 RAM ond A/E Latches 
fies COME MWEt 1 a Hor COME €WR (15.12) 1 addrevung the RAM (16 addrencble regnictst 

reads cut a data fue COMI MWR (1110 Hf reads ont 2 data file trom the 84M inte the 4 batch winig 

COM] MWR O12) Horeads cet a data fe from the RAM inte the Bhatcs When Oot COME MWR 

Ct 6) aed COME MWR (1S 17) H are sdentical, the same dala file & applied umiltamsoualy a1 both the 
A and 4 outputs 

The chick inpet COMM THS0 200 [ cuntrul the RAM. the A and ff iho. and the O regnter 

Wheneser (COMM 11% 2001 an deserted. the dats from the RAM upto: ete appued to tae APE vu 
the A vad Butches When COMM T1180 200 Eon aentted, both laid A aid istcd & baie the Lest deta 

zmtcred in the intches Awerting COMM TH 200 { ebencecr COME MWR OUT, EE vuded 

enable s fede werte upesetiun. new data. as debiagd by the fagur-be Boadeieas teedd. os wietiod CATS ihe RAM 

Data n clocked mite the G regret un the ken ehagh tranatied of k GOSt TEM lout 

The uperandh frum the bus (1S O70) Hp and the Q opecand: prnsde an ccna tute Pie BES 7 0; 

Hi capat kaads the KAM with caternal datz tc g kal sure datz) The {) tegmicr is ant nigral coght bei data 

sowrus ENat van be wed fur myliiply ‘dive operations. as v dats holding reysier. ot as on seutalile 

3.9.4 ALA Sewece Uperands 
The high-spord AL( van perfuem three bran antboictn and fee toga operate an the tho cught Gat 

mont words (ROTO: and SO7 00) The Koinpet field 5 appied ty a te inten molbpic ace where the S 

anpyl cid « apphed by a three nput muftipiescr Both the Ro and S civltinic ters have an nchebe cagubehits 

ebere <s dota n appbed to the srthmety luge une. whahs the eyenalent a vero wun opccaad: Phe 

A owput f the RAM and ihe BUS 7G) Hare apphed te the Ranpyt routipécas ebie the Sepa 

niaitipteser has Three wapyn. une from the A vutpuf uf tw RAM, ong fron the B outpet of the RAN sed 
vee frum the {) register 

3.9.8 Seurce Cperand Setection 
Apriing COMP MWR OO Ar Hit the ALC warts opetaged decade ofcuit whats the wun operate 

J atec V5 8 declines Ite wane apciaml wha tn 

Table 5-40 Source Upertad “alerts 

All Searct Operaash 
x » 

Lae ree 

COM MWR (he) H 

Vuk Regeet {8i 
Auk Reputes FA} 
if 

uF 

ry 

mas tasde 

msScon 
ta st te dF 

a 

With Regnier [Hi 
dp regret 

With Regaster [8] 
VWaurk Regnict [Aj 
Woh Regs fA} 
1) teyatse 

tt 



3.94 ALi Desttsstion 
Owipuss from the ALi can be and stored in esther the 84M or the O regueter. of can be appund to 
ihe bus Apghing COML MWR 63423) M tc the ALL destunanon decade circurt cnebies one of mght 

destinations tc be selected Teble 2.19 bets the destination stiection cede 

The three stete cumtral citcust 1 enabled by the DER/LS read devode cercuit ovtpy:, ehen thes contro 

wgnal n deaserted. the wuipuis of ihe three state control circuit are insiate diunsbled The oviput of the 

threc state comtiul u(r stave dnabled whenever ihete » a DER read maraauructn ice COME MWR 

133, Ho COML WR 07) H. and COMI MWR 6%) 44 are ull asserted} or 2 LS RD marostrecuon 5 

beng performed 140 MWR 7. noe asterted) Aho COMM TO- $0 14 dezblet the oviput of ibe Unree slate 
contra crust from tims FO wo TS 

JPbe tauinput muingirsce ain ether the S OUTPUT of the RAM a the ALE oviputr COME MWK 

QE TY being applied to the APL dewungtion deeade ctiud central the detiaation wha ton 

3.9.7 Conditivs Codec 
The cund:ton cude tegyoter (£117: chucked aah ALU condos codes a tie ond cd cach cycle f COML 

MIVE C3- Has aened. The conteteon codes ate defoed 14 Table 3.20. 

Tale 3-19 414 Dvetination ( ode 

DER/LS Read Decode 
424 Destination C treat le amerted flow) 

dp icgntis - ALL BLS 670: = ALE 
rw Boycott 

amb veprice (BD NEN BES CTO. = work reputed 143 
ova ropintcr Bh AGL BES" O:- ADE 
weak regoter (B)- ALL 2F 
tdregnigt Qeeguce >* Beth ALL 

ook register (BP - ADL T° BY "Oo ALT 
sw ak icgeter [Bl ALLS? 
tPecginter Cp regnter °? Bs To MA 

aah gate (Bp VU fe Bsc Alt 

iadly 28 € condition C ofr 

Definition 

TOMA AL ZH The tyealt of ae Ali Este ie aE 

COMA CAEL ON The rewits of on sntheiss (eo umpicment opetatun Rao netflised yato the 

sgn til 

COL NH Afar ugeci, cat tht fogn itp atpat of te APl 

CaN TTT OTE Eure. cms OD thy AGT 



3.29 LOCAL STORE CONTROL 
‘The local store control crcustry comets of incal siore (two 1K 2 ¢ RAMs. € 129. £130). decodes tb 108). 

NOR gates (£132). mutuplesens (E95. £106, £107). process regester (E45. 594, £82), mdsrect address 
regmtcr (F 8S). AND pales (£97. £98), and TX dala RAMS IE ET E29, E90, E305 

inune pvtucycle. lucal store contral covcustry can read dete irom the iucal sbure unica worbung fegite!. oF 
wre date irom 2 wirheng fegeetcs lo bocal wave The DMP 32 mucroan-atecturs canned perform tead mud- 

ty ente cyctes w and from the bal shee 

Beier oF gure 314 fur the folareang descripuuns 4 the loced More ente( Sectian 310 1), bacal sore read 

UNevtems 333 2), local store addressing (Sectumys 3.70. 3).and special ducal sure insirushens (Seciive 

340 4 

3.10.1 Local Store Write 
COML MWR > 7S - Has appbed w the devder (6 108) I COML MWR 74 Hequah 1000 3 

hucal suure erste micruassuuctssn 2s performed. When the decader (E 1U8) detests a haal sume wre ls be 

petfor mad. the decoder (F JOS) ssserts COME LS WRITE Lo COME LS WEITE L is apphed to 

the NOR gates (£ 132). af ime COMM 50 1501 wath COME LS WRITE £ asserted Both WRITE 
ENABLE and CHIP ENABLE signals are ausected and applied to the focal duce to perfor the kanal 

stote weste mecrusmatnuction 

3.10.2 Lecat Stace Road 
ML MWR - 77> H os apphed to the MOR gasen (E132) When COML MWR © 7.- His denser. the 

NOR gates (£137) asserts and apphes CHIP ENABLE & the hocal store to gerfurm a hocal sore 

read macrumstructiun 

3.10.3 Leosd Store Addressing 
A 10 bet axidress 10 uned address the bucel Mure The teo mon tigadicant address bats  COML MWR 

- 28 24 - Hy are applied w the muluplesen (£96. £106. E107: COME MWR 25-24 - # velects the 

address wuurce for the local store Reter to Table 3 2) for the kacal shure address wmice selection 

When COME MWR + 2524+ Hequaleenther 00 ut QO), the muaiplenen( £96. £106. £107) select 

COME LS ADR -«70.- H from the mdeeect address regener (E55) for tie bow byte of Ube fuse! core 
actdress Thus address can sterectly addeess the fire $12 Socavons of the local slure Refet i F igure 
rye 

When COM MWR ~< 25 24 - Hequel 10. | the mubuapiesen( £96, F 100, & 107) witect the low byte uf 

The ha al Gory eddtess frum two suucces The low asbble of the address low Dye ws COML REWR 19 16 - 

Jf whale the fegh nibble 1s dram the process regatst (COME PROC - 30 > H) The address drs ides the 

256 byte prucess space ins 15 segmrats al 16 bytes each The process regster(C OME PROC 30 Hi 

addre vies 2 parvcular 16 byte segment, while muctucude (COML MWR + 19 16 - Hy directly addresses 

each af the 18 bytes wathua the seginent 

WCOML MWR > 29 .23> H equals 11. | che microcode COBML MWA = 23 16 > 1) provides the bow 

byie af the local sure address Micrumeirectiuns derectly address Us. 256 dye vogmen! of tic lucal 

suwe 

3.104 Speck Local Store Reed lastevetions 
Teo rpevial hive! sure read mainectiums ate used for rap rauuess Whoo COML MWK 7 5 - Hequals 

ether "O10" of "O11." focal caory data 1s clocked into one of the teu special dracrete external regnern 

(E37. £29. E50, E30) IE COME MWR «74> H equals “O10.” ihe drcoder (E108) evserts 

COME LS READCLK TX DATALOL COME LS READCLEK TX DATA LOL clocts local 

store data tatu the low byte of TX deta RAMS (E37. 629.650.6350) COML MWR 17 16° H 

specifies the lovatcon in the TX deta RAMs(1 £37. F249). wbich it to be loaded 
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HN COME MWR 74> caval UIT, the decoder (F108) aera COME LS READ CLK EX 
DATARIL COMP LSMEADCLA TR DATA FIL clock ’s the hn al sture dasa istv ihe begh byit 
othe data RAB. COME MWR - 17 16 - H species the decaiion in the TX dala RANG TE SU, 
b Gy, which 15 to br loaded Refer to Figure 3 16 
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394 BEGLLAR DISCRETE EXTERNAL REGISTERS READ/WRITE CYCLES 
Matuode csecetes a DER microumiructoon to access 8 lar ducrete regmier (DER) Each Gas 
Chete external regster 1 erther read ur write oniy Veen COM MWR (23) H 0 deanerted, s DER ere 
a performed, abies! COML MWR (23) Ha suerted. a DER sead s performed COML MWR 22 16)H 

specifies the addres of o Sacrete reguier Sunce there ac more addreses than there are phy ncal fegsiers. 

mes of the Gactele regen tenon) io myjupic addres. Abo. = read-otu) of etilc-uniy tegater iat 

have the ame addreu 

COME SEQ RSD HH determines hetecen a regular CER Gy cke oe aol read of atte ie When COME 

MWR OTS. His assered.a regular DER cvcic ns fetfoe med. whe T COML MWR © o2) His deameried. a 

shew (Hedat white cycke wu performed Reler to Secon 2.2 for the decepinet of 2 shee reid or anise 

ore 

3.42.1 Regular Dincrese Lxternsl Register Read 
Refers. figure 147 for the folowing deser:puson of the regular DER seed 

Phe decoder: k 108) decodes COME MWR 74 Hin determine if a DER awn remmativicteam rs tes 

be performed 11C OML MWR © 75 > Haquais il then decoder(E 108) asserts COME DISC 

MEG BUW LE. which ot applied to decuder (E20. £64118) Wah COME DISC REG R WL. 

COML MWR > 22- HIDE R access). nS COML MWVR 73. HIDE R read) asserted, onc of the 

outputs of the decode (E80, E84. ENIW) 1s asserted The addicse (COML MWR <i: 19> 1) 

selects the rutpyl of the decoder (E80, £84, FLIER) thatistobe assccted Reterto Table] 22 forthe 

dabStens selection of the decoder (ESO, EE4. E114) Table 3 23 ube DER read register map. 

The ereblx: out (COMM TO SUH) of Une devuder (E90, 1 84. E118) prevents the decoder E20. EBA. 
F 18) frum asperung an output at imme TO.40 This perma 8 pres ously enebied in sagte ontyan io return 

iw Use hugh Z state before another register enabled The uvipels uf decude: if 50.184. 118) are apphed 
Lo Ue read only discrete extemal registers so as io ,ate the contents of lhe regster trectly «mio the bus 
ohen tead 

Tre data meltipheagns sb 72.41.42 74), comating of eight 4-to-} muliipieacts. 37 used lo mult: puea un both 
ruternat and internal ughah io ihe DMES2 The exght owiputs from the data mutupleser (6/2 41.42 74) 
are appucd tc the data muliipicace regsster (E71) whic? deshee. the taht inpwis The dais s.wlliple at 
teguter (PT Lim chaked at ime COMM T1460 200 Eo we ther COME MWR im 7H sete up the data 
seipecke Ub OT 41 63.745 cae maaieke prion te icod.ng in the data multipécacs regaucr (ETE) When 
reading anime than ine byte from the dats mulipieace 2p 7242.42.04) pupchaeng oa be weed Retee bs 
Tabi tN 

Th. i SSIBA OS addres. santches owe pigter Bh 6A bo and the data multiplcsse fegmic CP Lb are wad t: 

toad the vai lth OE MMBES free ctohet Phas idone «that the tin teaaide can Iciceming Une 

“BUS addres of ihc OMB AD bob dof cemna. aiuess to iteclf os pert of the postu cif tet 
Via UNIROSS sddrcus awiahes ote eed cw Ut ais is COMP PS ADK ilu: Hock wha 
1 NIBOS seach bet os tc be read 

Ser 

“y 
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Decoder (£50) Addtew Selectica 

helected Output 

COMP SLAVE RX DATA HTENAL 
COME SLAVE RX DATALOENAT. 
COME MST RA DATA HIENA TL 
COME MST RX DATALOENAT 
COME DATA MEX ENATL 
COME SLOW RFADRIGENAT 
COME DRESAL 
COME LITERAL ENAL 

lable 3-23 DEK Read Register Mag 

Address 
MWR (22:16) thea) DER Read Register 

oUF any read of fications O SE 
Miliates 2 show read cycle 

war slave RX data reansice-hog’s byte (FD 

au 4 slave RX data reguicr-low byte cf. 42) 
40 47 manicr RX data-high by ic (£49) 

“oM master RX data fow byic (65) 
ovo! dats Mi X {0} 
A263 data MUX {it 
4 6% date MUX [2] 
66 07 dats MUX 13} 
on oF wow read regnter (f 70) 
10-73 RX DR/LP regist:.:-high byte (E6) 
mT RX DR/LP regsster-low byte (E5) 
18 7F titeral register (E128) 

Table +24 Pipelining COMI. MWR (18:17; H 

Reed One Maltipiexer Byte Read Two Maltipiexer Bytes 

Mocracycle i setup MWR CIB.E73 Moctusycle } lup 
Microcscle 2 rcad data multi- MWK CIB?) 

. plexce register , 
Microcvele 2 read dats 

mulupleret 
tegis'er. selup 
VEWR (1817) for 

next read 

Micrucycte 3 read data 
. multiplexer 

tegnter 



og CPS SEW E97) $¢  applasd so che woot pe of the data rrettplcaces tf 02 .dbd2 Tbe COME coe cope 
MWR (18 175 H selects oe of the four inputs to the mulupleser secthoum Table 12% hats the seloctant 

comfiguratons for the data mult miesen 

The mput sagteets tr the date ssultepdesers (£7 0.41.42, 74) are chefined in Table 24 

The tnt state DRE LP muttigic cers (E6,E 85) mukeples 9 word of receive data from the paraiiel imerface 
Tanto the bua tv means of the ORS LP recewerst F LER) COME MAYR 18 - selects between the tighor 
how Evte beng applied to he bes 

A tert held froen ihe michowerd 1 read by ieee cf the irtetal ueffet (E125; onto te fur enter @ eorking 
teguster of the Q reguste: by execvung a DER read COME LITERAL ENA 1. enables the ineral buffer 
JFU28, The bteiad comots of COML MWR ~ 18162 8, COML MWR <1b8- HAND COML 
MWR <-0-4H 

When the DME 32 ov a mater devece the dots frvm the dave dere = herded eee the mrasics KA dais 
feynicr, (£65.99) from the UNIGUS vi the USIBLS cccewen COME MST RA DATA PORSAL 
afd COME MST RX HEENA Late upped lo the master 1% dite regen (105.197 Lem Ihe devuder 
1§ 30) COME MST RX DATALOENAT aad COME MST REX DATA HEE NAL detect muse 11 the ive 
ae tuph byte er appbeed to the bus tose tisels 

Whee the DWI 32 ea slave deoncr. the data from che masice devac 6 loaded inte the dave BX data 
fegeter (FS 38) from the UNIBUS ia the UC NIBUS receners COME WAVE @ 4 DATALOPN f 
ond COME SLANE 2X DATA HH ENA L ate epplod to the dave BR dats region ftom the devadct 
than) COMP SEANE RX DATA TOENA L and COME SE AM BPN DAEA HILAL determine 
the bin or high byte fs apoled to the bee reapechich 

Table 3-35 Date Veultipteres Inge! Selection 

COA, MWR UIRILH 
ia 7 

tk a 

“u i 

' v 

t | 



Tadle 3-26 Data Mucipiraer Signal ispeis 

Definition 

COMC SW 170) 4 TU NIBES adatres seuch bit, which 6 sckccted by 
: TOA TS ADR 2H 

COMIUSRT TX LRN - “The 1 a Matwe bet from the 2682 USRY, which und 
— wl 2. ates a tresRewe uader run oondrucn 

S24) USRT TSX BEH Tet oy a states bet frum tbe L045 USRT which ind: 
cates c aman beffer empty coadier 

COMITSRT TX ACTH Thee oo slates tat frum ihe (6S) U SRT stink mde 

cates a (refematics astive wondits 

COMI LSRTRX SAH Thee ms ¢ states Get from the 284) U SRT, atch ond. 
cates thet recesvc x ales nm avadeble : 

LOMIUSRT RX S/H Tha o 2 status bet fram ihe 266) (SRT. wheat ind: 
cates that a ase ar Plug character bev bece recened 

COMILSRTRSA ACTH The o a statue bet from the 248°) 1 SEY. wlech ome 

Cates a teorwer active candida 

COMMS RR DR REGAL The pasalict mictiacc bit 2 toyumd kine unigutsteng 

fourm the wet deons 

COMR RX UART ORIEL The nm the fag eecaky magem camo sigaal. ehoch 
vginaie. fram the mudcm. and iv auxiated with 
as acho ine pro 

COMN R& ADR WH The nr the b s1BES addres tt rere Trap ea rucce 

can teed tie Det to determine ahether a DA TOR cacte 

 acommag ihe ingh ut low bite 

COMRAXLARTOCTSI Ths o the cheat to weed madee: Wualid wegnal. each 

ongnates fran the madem. ead © amuicd with 

apyachrwmogs bag sero 

COME RA LARTUSOANR 1 Ths ow the wuvedars carmen meaice quatnd vaginal 
winch ungasie fram the mudem, afd oo asaxuted 
wid ayachrunow bie eto 

COMER RX LARTOLSER BNI The 6 the mer recene mud cond upmai eich 
cngmate (nem ihe modem. ead m anuwied oh 

as. Rromee: hee ree 

COMA INT REQ L Ties 0 the UNIBUS we. cage request ngeal sorted 

by the wneavups conse F Bad (E104). 



TaMie 3-24 Dats Mabdgiexer Niguel Inpens if a01) 

Befidiiion 

COMA MST REG L Tis os te UNIBUS manor request signal asserted by 
the masasr control FSM (EG) 

COMP RX USRT DAR 1 Thay a tbe deus iat feady modem cuntrd ugnai, stick 
_ _wigpesies frum thc coden, ahd » amuasted wilh the 

ssacbronuue hae 

COMP RK USRT RIL _ Then rv the rag indwcatur mudem wuatrul wgnal. wha 
“ urigeaics frum (be mudem, and nh asentsiod with the 

syacetunues bac 

COMP RX USRT CAR? Tha x the carer dete.t modem oontrul aga! «isch 
ongmate tram the mode. and n amuctted wrth the 
>a hronces hac 

COMPRK USRICTSL The os the clear to: scad madem cuatnd ugnal ehech 
utigmetes frum the aradem. and ns saenceted aith the 
sachranass bac 

LOM GPSIL Tian 1 04 the sate of the general perpone ssrtch (F 7 4- 
pap id) 

COMP RX USRT USER RXL Ties © the weer recene asadem cumtrul wgnal. ehh 
ongeeeies frum the modem and » amocated with the 
syachranomw: boc 

CORMC GPS tt "heen Srl cs the stsic oof the general purpune switch tf 7%- 
pain 

SUINST PASSED SWE The bet nw the tate of the ip seuch $3 pan 4 on the 
detribution module, whech sadecates to the nucrecude 
whether the OR (1c pateitcl micifaclor PPaire line 
preter controller) «to be med 

COMY RX GR REQ BE Ths parallel wierlave bel 2 a feyucst lie ofigstialing 
from the mcr deve 

COMBSRAXUVART # REL Tie & Une mag radscator modem cuntral ugnal. whach 
angenates froce the modem, and n suasuted with the 
ay nctrunres ine cz 

Ji DIST PANEL SW 34 Tan = op the state of the dep vontch 8} pen S un the 
dettebvuon maduic. shech undecaten to the macroudc 
hether the OR tic paraiici murtacsar i Pic hac 
printer cuntrofier} » to be ned 

COMBRXLARE ECISE Thee os the cic? tu send muxtom wuairel agnai. ale h 
orgpaste: frum the modem ond n moovsted ath the 
me echroman bes one 



Fable 16) Deta Meitigirxer Sigand lapess £f ont} 

COMSRALARTISCARL Th a the sccumtors canner modem contre egal. 
wbnh ongasig frum the madom. and 1 aworiated 

- = a EE ath ae births Hit Ae 

COMBS BK EARTEUSEK RAL The othe eect tence masdoet wml wgnal ahah 
ungungio frum ibe madem. ai mn dmaataiod with 
asyncbroncuas fine unc 

COMA TX MSYN L . . This « the UNIEUS mexer sync control signal 
onginating from ike master contra FSM (£104). 

COMA TX CIR Thxs = the UNIBUS Ci cnnuol sagaal onginaung 
from the mares como! FSM (E104) 

a cond 

310.2 Regeder Dincreee Excermal Repistsr Vi rite 
Refer to tagure 3.1% far the following Gewription of the regular DER accte 

Decoder (E 08} decodes COML MWR «76> H II COML MWR <7 S> K equals 101." 

the decoder (£108) ssaetts COME DISC REG R/ WL. WahCOME DISC REG R/* L asserted. 
COML MiVB «© 22 > H assented, and COML MWR < 23 > H drasseried. ine decoder (E84. E 118. 
ESL el ee This clock segnal is applied to ine specific DER to be erition 
lw COML MWR « 21 19> H. ohwh is applied to the decoder (E84. 118.231), determines which 

one of ite 812 clock iyaais 1 10 bs driven to the low state. Refet to Table 3-27 for the choca signal 
selection antic Table 3-24 Sur the DER write register map Tae timing signal COMM T 100-1501 
causes the chuck syial to ove a possitve edge st 7150. Ai ume T1530, the data is clocked mito the 

apecific DER. 

COME LS ADR CLK Hw apptisd to Gre dock of the mecierect ackdton roghaer (£55). Thin roger indirectly 
addvossas tocel store (E129. F £30), sadireothy addresses the slow road/ente ragustors (£69, E70). and 
sdirosees the svudapleses (E064. 

COME TR ADR LOC ER 1 pees des the ack far the UE NIBT Ss address regetcr 1157). that puntats the 
Lim byte fi the 1 NEAL S address weed tn at... omfer COME TX ADR HEC TK 1 proves the chock 

foe the CSHBUS addrew regnice (£951. thet Gotta the Rgh byte od the ET NIBUS addres used ins 
Ia traasler 

COME TX DRE P ITO CER FH pide: the Vial for tke DR EP data rypeice th 10) chat quetaam the 
fans ope od the DR, LP dacs whe COM? TX UMD PEGI HH prosades the chak for the DR /TP dats 
Tegneet (C9) (hat Contam the Nagh byte of ibe DR TP dats 

COME LATCH SE 1 on the etic cusble (thet nv opptecd tv tle abdrensble iatciney 1694.04.92) 
COnAgt SEW C18 10) 1 seterts one uf the thtce-brt regeters Vi bern u theee-tet regrier m crebled by 
LUA LATCH UE E and sho a uctecied by COME MWR C18 16071 the date (BUS (2:5) Hn wiiticn 
su tag weleced repeaer These regnicns wustar macetishoes: dels 

Table UT0 defines the tts fit thee sagt thros-bet regpscn tf OS 94 235 
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Table 3-27 Decoder 128!,284.8113} Clock Selection 

Sddeon Bie 
COAT SER Ee 
at ow Selected ( lock Signed 

is o COME ISADR CIAL 

a ! COME TX ADR LOULKH 
” a COME TK ADR HICIR H 
a ' Rot ned 

t ” COME ELATOH WET 

i 1 : fot wae 
i i i COME TX DER /I PLOCLAK A 

i COME TX OR/LPHICIAH 

Table 324) DER Weise Register Vinp 

Adérom in. 
COML MW-# (22 te) H thew) DER Write Reghtor 

Ou aAy wtite ti locaton O 3} 

smelagion o stare mete cyclic 
wa? sndivext addewas tegericr (£65) 
an at tranemit addres regecer due by ‘eff 67} 
May 87 transont address reguster-iigh byic (E93) 
Se ME fw fegvicts 
al tatch O 

ca latch | 
#3 . itch 2? 
ni auch ! 

th latch 4 
as Latch 4 

lau. 6 
lace? 
® fegnien 
tanset DRI LP regis t kes byte CE D1) 
tramsmns DIU LP regsstet tagh tn te (£10) 
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Table 3-29 Light 3-DN Qegiders (2 95.9420) Bee 

Deflation 

COME FROC OOH 

COMP USRT TX GER SOL 

COME FATAL TATED 

CONE TS ADR 716 

COMF CHIH 

COME TN CO 

TOME ESRT RX ENAH 

COME USRUE TA ENA 

COME USRT MAINT H 

COME TX DE DATA AMIDI 

COME TX DR CTRE ONE Hf 

COME TX DR CTRE /t ROH 

COME INHIBIT PUP 

(OME TX DR SDR HEI 

COME TR DOR NDR LO1 

Thee foe bere are the proces regnier 

fon tet Lomirab the watuc uf the Haiti sihab toe the UST 
49-40), andthe woe Uf the trom chalk spgdecd Lb: the mudean 
When thes bet os cirar. the trans chuck for the FSR Tf dO the 

ine angpaating (cum the mudiem whee the (rama .hak sppieed ty 

the meade oy beckd cache Vi thes bet scat thy tramimt cha fos 
thc USRT (1.40) urpaates frum the bead tate acacrata (f 1D) aad 
the tramanud clak applied tu the muakers abu utigitules from the 
BRG 

Tha deagiant: bet beang act force 4 canttal stone parity etror 

Thee tee Oe ate HL feo mat wanli ant bus od the § NIBIS 

eddies tegnlc: 

Ths vs the UNIBUS C1) control bil that 1s applied tu master 
comtrol FSM UF 104) 

The nthe C SIBES CO control bt 

The uw the reo) enable control bet for the ( SRE th 40) 

This te the tramem:t enabic control bet for the USitT (4) 

Thee ty irtactionsacc control be for the UE SRT 

Tha ov 4 peraticl interface cacsrol bet That as applied iu the user 

druc 

Tass ws 3 patalich interface Gantras hat thads upphed te the usee 

Bevecs 

The nv a parallel inictiace contiel ba that 6s appled to the urce 
done 

The sctisnag of thie Det intubits any pushing of poppang of the mae 
uboyuenuer wack 

The is a purstel satctiocg guctzul it that ns angled tu the escr 
devax 

Tha a operatic interfare cantrul be that a appbed te the user 
devnx 

we 



Faght + Bet Regesters (F 95.94.22) Bits ({ vath 

Hes Defiaition 

COMP USK T SEINGIE STDP Vie acting af this bit Gaus the CYR DP rece kak tobe tied 

tau TOME TD SRE SINGEE SERPQUR Hise caviwees fy auth 
COMP RS DSKE RS CER PEEKED recoe Lak originsring 
Neceree they ead dg) ee fea, COMB LARP RX CER OH tthe 
faced vind that uppied theth OSKT) 

{tI NPH STARE HR the ven. 2: cate Uamestast: of rhs inion ~ 2 UNIBDSN NPR 

cvcie COMBE NPRST ARE His cppied fo the neater contd ESM 
ayy 

COME NPR START H The seru to one (ransdiun of (any bel rotates a UNIBUS NPR 

sycle £ OME NPRSTART Hits apple ly the stastes contrel 

FSM cr 104) 

COME BR START H The sero lu one WaRsien of this bet initiates « UNIBUS 

wterrupt vycke COME BR STAKT Hoi apphed to the 

enteryypt control FSM ib 104) 

3492 MOU BEAD, WRITE CYCLES 

Ting | OARS © SARE ped BG Laney tye ced tet Cee ta Bab ate Doar Mtoe ms iby te ae Pg 

Worthy: thin iongthering Ore mnree ak. ding Stowe tg eB metal, Qaiq aged ts Ctiaki osu aca cee a acne 

Be mth ae tn. sired tg Cede 

A chee read aiah = initisted bs cacectng 2 DER tcad matimtnates ach COME MAK OTD Hides. 

cette Phe addres HOME DS ADA a HEE te th deured wire dong ie heeded inte thc undies i 

wdddrow regoter tb OS) geet to cmtaing thy toad Boar males atten the read eveke i initiated the 

teguested data ns aciomalnalls luaded into tine doe ry ad regmter cf 70) Wobiic ihe nivitniste doe toad 

Lo Moyles other matanestructons san he cacuted Pig kw read pect iturin mitiatce a ee 

road ube and Gar et read nay Sls Vitce erating thee min amin ton states fhe my cmon reads 

on ibe tequesied data bs pertananng a nguiat DER read od the hos road tcgater ob CU: 

Agee ete kc enitotod i cueing a PAR ers. mination ah) OME SEWK TY baa 

atta Piyerng thas ots ceunsieuy tian Ube shars feeen thy s aulemata sis shmayd pnt the ebm write 

tepnicr bess Prine te: ag theorem atriaatvk. of aude CO OIMER DS SPMO 20 Pte bak ints 

the abr t addrg es tugmien dl SS) War om multe de tbe tity oy ring ag her mua roean.tiye hie 

canta caved 

VAY SHOW READ WRITE CONTROL LOUK 

Relet re bigete Fev ice the boa Gorin ce tah ac Gere bigs Pabho U Utne 

tie cogurcd tnuang bri secrn suser ane care toads aa a ies 

[ne sero trad erty camred FSA GE ET) comtrods the slow read ad erie vypelcs COM) LS ADR 

$41 COME MWR 22-14 and COWE DISS REG ROWE are applied & the slow read vite 

rentoul FSM COMP LS ADR <5 4-H vetects esthet the USAT. une uf the UAB Ts. of une «4 the BRG 

tvbe accessed Raters Table 3 3) fur the shoe device selection COML MWA + 22> H beng deasserted 

species a slow DE Riyals. Fe DER cycle sty be perkamed (OME DISC REG RW L temng asserved 

wds ster nat a DER mocroastinuction 1s beng performed 
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Table 3-36 Required Timing Setwoen Socesusive Stez Reads and Writes 

Six roiastruction 

CawA Cast B Con € Cone D 

FG READINGT 
AST MH KOANSTRLG Ths 
ANY ME ROINSTRE THON 

SY MIC ROINSTEL EO TUIN 
HE AUUTME 
StGw READ REGISIER 

VN MAC ROINST REA TION 

SEOW WHITE AMT 

SLOW READ INIT 
ANY MICROESSTIRUCTION 

ANY MIC ROENSTRUC TKD 

AN) MICROUSSTRUCTION 
READ THE 
BLOW BEAU REGISTER 
SLOW REAM NTT 
ANY MICROINSTREC TION 

SLOW WRITE INIT 
AMY MICROINSTRUCTION 
ANY MK ROINSTRUCTION 

ANY MK ROINSTRUCTION 
ANY MICROINSTRUCTION 

SLOW WRITE INIT 
ANY MICROINSTRUCTION 

SLOW WRITE INIT 
ANY MICROSASIRLT TON 
AY MICROMSSTBRUCTION 
ANY MEROINSTRUCTION 
ANY SUCROINSTRUCTION 

LLOW READINIT 
ANY MICROINSTRUCTION 

© ae A New Read 00 Seow Were 

(a B Sicve Read then Sue Read 

Cont C Seo Wine thee See Wrie 

4 awe {> Sere Dae thes Show Read 



Fable 3-31 UBRT. UARTa and BRGs Selection 
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MWR(722) » Ufa dow ee, 
t due regular BER woncte 

MWHE23) «u Ubwa ons 
i-eaned 

Refer us Table ) 32 Sur ihe stow teed wists contted F $44 (6117) intls table 

The uutpuls pertauuag U: the sls read winte cycies of the sbue read wre cunttal F S14 (0117) perionm 
the fullueemg ope atcuns 

COMI SOW REAL REG CLA Hp applied to the choca of the show teal rogeeer (En COMI SITO* 

READ REG CLK M clash, the requested data SU OW BUS 67 07 16 aata tis shoe rod teguter TAT 

peer ihe cad of a dow read vy & 

COMPIUSRT OS Fo the achat segnal fot ihe SRT UFO) 

COMMU STOW ADR DATA REG CUR Lu apptcd to bath the slow addi cantor Gb Sa red thy shire 

write rogues (169) COMS SOW ADR PATA REG CERT cond. Bch COMETS ADS 400 HH and 

2 OME MWR O20 Hinte the due addres iegeter if 44) fhe outputs. | the Jue addres pater Ub AA) 

raluct esther the USAT. unc of the CART. - une of the BRC. that nie br acued 

COAM SLOW BRO OS fos appteed eth COME BRG SEE Hoe SOM gates B90 and BTU d be Beat 

the asp Khrone and the sym. hrunue Laed rats pcaciatons COM STOW BRO C4 1 te the urube mena 

for the wuite only Dead tate peootatan 

COMI SER ABYSS CS ENA fon sanhed tu douse (2 11) Deoater PU chests unc vl the cig 

LARS. 



Tatts 3-32 Slow Ruad/Write FSM Truth Table 
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coor CGMS LS-ADR (44) H deterrvan atch of the folowing a ts be accgeedh oe 

© One uf the aaght ( ART. OMP ES ADR ES HE 0) 

oe The CSRT COME ENS ADRS 4) 8 if) 

ee Une ai the BR On OME ES ADR OCE,H TD 

Hoan t ART 5 to be acened. then COMMS SLOW ASY NO OS ENS Es sewrted COM) SECM 

AST NC OS ENA Lon oppked to the CART welect decoder (2 Ui shih couse. the whet pin of the 

.. EAR T vebecend bs COME ES ADR 24.2) 1 te be enabled 

If the USRT i» to be stscuad. thee COMP ESET OS Dos asserted COM) E SRT OS TD enabkes the 

USrt ; 

Voor of the BRGos we te be acemad. then CUAL SLOW BRO OS Lo aactled 

Sa SLOW READ AND WRITE STATES 
Reicr te begere 8-20 for the following descnptan of the vbw read anf erty tate: 

I wopeng on state U. the skin read end eric hon waits fev a seem cy ade br Be situted nen COME MAK 

422) Hs deaueetied 222 COME DISC REG RAW Eo asserted a show rondo a ere eric ike mantic! 

ed With a dow cead or a dow amie mituied. the woe read and write contral ESAPER TU erty COAT 

STOW ADR DAT REI CLK | end enters atate ! 

Aacttag COMI SEOW ADH DAT REG CERF camses the dow addres regnicr if 44) sad dow efitc 
segie: (EAT) to be Shaked The addres (COME US AIM 1305 1 fora ve device and € OAH M&R 

271) Hare inaded mito the Sow adres regntce (42 COME MWR OID ff produce: COM URT ROW 
1 COAG ERT RW Hi detcromen. whether a ive read ong sie aiitg nt be periuemed COMIURT 

R/W 1 ceaeeried 5 thy eric crable ngna tus the (SRT and the cg tet ART. AbD. when COMJURT 

RUM Hoe deamerted 1 OM) ERT BK H enable the slow simte renter FE 691 to apply dats tr the dow 

dats dus 

COME ES ADR (445 HE deterenan shh of the folowing 6 to be acwed 

s Onc (ke oght FART. COME ES ADRS HO ih 

& Tec t SRT COMETS ADR OCG) H - i 

2 Onc of thy BRON (COME ADRS HE Dnt 

Hel ARIE oo bc aacmed, Ikea COAL SLOW AST SO OS ENA Dn anerted sad site 2 ne entered 

COMI SI O® ASYS CA BSA L 0 appeed to the 1 ART setect deuuder tf tt) heck causes wetect pen of 

the LU ART cedecesd & COME ES ADR (62) HG de cardled 

ifthe CSRT a bs be awemed thea COMI E SRT OS 1 n anerted and wuts (a enternd COMILSRT 

<0 erable: the (ORT 

Hf uae fl the BERGA n tu Be Rue f then COM SE OW BRG OS Uo paerved ond sate § th entered 

COMI SLOW GREG CS | enables asthe: th: asjachronu BRG of the seachronuw SRG. depending on 
whether COAL BRG Si. How demacrted or amcried rexpecurcls 

from state 2. 5. or §, wast state 1.9. ut 6 me catered reapectivet) Derag o read. duis m sccoued. during 4 

write, Gata thal » tu be erties 4 vet ap. At the ume COMISI OW READ RS! 014 Ho deserted to 

be amerted durmy the aes! state 
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from state 4.9, of & sicte 4. 10, wy 7 are emered respectively COM) SOW READ REG CLK Ho 
(£70) Denng a dow read cycle. the 

‘the data n the dats thet = mm the sdow wriic regosier (£59), thus for a dew ene cycle. the dine read rogmer 
(P7010 clocked orth the Guta that o metisily loaded into the slow write reguster (69) The can be used for 

Giagrntics te foren a toopbeck Wrough the dow bus 

From uste 4, (0, of 7, tate Oe entered fn tase 0. COMS SLOW ADR DAT REG CLK I and any of tac 

_______foliosrng COMI SLOW ASYAG US ENA LL. COMS SLOW BRG CSL. and COMJ USRT CSL are 

demscried The vompletes the chew cycic 

RES EIA/CCITT DRIVERS AND RECEIVERS 
The FLA/CCITT dewers are 9636 deal sengle-coded hne drivers The 9656 chime atc compatible with buth 
RS421 end RS2324 cloctncal spouficatom All ssachrunow data. asynchrunces data. clock. cuntrul ug 

sab ongtaling from the DMF32 we 9636 driven Each 9636 driver » an caght pn muardip aah Ine 

divers 

The waveshep: contrul pen (fen 1) uf the munidip package » cumnected to ground vas rountor The valuc 

of the taastee detersunes te dee rate of Une upoah orrginating from the two driver outputs Thee sire 

rale maton are RES (1K ob) end K20(1M) The shew rate of afl the data end chuck ugnah are oon. 
trolled by R20, whale the uiew rates fer the other medom cunttul ugash afc cuntrolied by BIS 

The ELAACCITT receivers conset of 3639 AS chips. The 9839 AS chips are cepit pin munidips eth to 
frecervers the! are ove patidie with both RS- 2320 aad RS-423 electncal speceicawons. All synchronous 

and dais Geeang end control signals originating from the modem that are reveitod by the 

DMF 52 interface use 9639 AS chips 

ME 32 fart cates aff of the modem cocewe ugesh to the OFF ataic Thee spechrusus lene rounver 

(£33,34.43.44) Rave jumpers O8 3.4.5.6) connecting the postive wnputs of those recervem to ground Thr 

ether syachronous tne drivers aad recerven have yomperable connection Remonag thee semper + asble 

the follvemg 55 FP USRT RX DH. 32 USRT DSR RIN: JTUSRT IRE TXETR RING. ands? 

USRT DCE RX CLK RTWN L. te recerve differentially 

346 DR/LP DRIVERS AND RECEIVERS 
The tne prewner uses a vabset of the Servers aed coonven of the patalicl interface Tacevlure. bold 4 poraticl 

wterlace and a hee pnmer canne. dc uscd ssmultancousls 

3.141 DR/LP TIL Drivers 
The TTL drivers for 18 of the xgnaie (13 TX DR/LP <15:0> L) ase two 745240 anvevting buffers 

1E12.E13) Four addsonal sqne(33 TX DR NDR <LOHI- HS TA DRN DAH. ang dd TX 

DR DATA XMID H } ese drvea wat: 2 7437 buffer (E85). One ackttsonal gna! 32 TX CR INIT Ls 

driven by 6 7437 (E78) Two signais. 32 TX DR CTRL GNE L and 32 TX DRCTRL ZERO 1. ase 
T4LS$240 dnvers 

3.86.2 DR/LP TTL Receivers 
The TTL receivers for 16 of the ugaste (33 RX DRILP < 15-0> L) ase two 7415240 saverting buffers 

1E7 EG) Twoaddonal sgnaitiJ3 RX OR REQ <A BH) are reverved by anottior 741.5240 wavering 
baller (£9) 





APPENDIX A 
DMP32 OPTION DESIGNATIONS 

At INFRON CTA 

Thas uppendia bai. (Se upteats vata sad cabeact bib avaratie for the DME 32 Muttrtuncton 

Connector latetion The method for auegneng DVIPS? upton deugnatium nv abo described 

The commento option deugrahur. cable DIGITAL customer te uta jommemcation upton 

that are uarlured jo (hee parte ler aoods #4 ( regecstoom. roquere thal all ayuem caleet manufactured 

after October §. [992 and intended fre mic ue the ! med Seates be dewgned te henel che trvmagactec 

weterfercace (EMI) Seer bute sheeted and auhekied cabmet currentiy cust in the fred. DIGITAL 

jrowide sepersiec cammetcsbus upium (ar cach cabene type 

A2 OPTION DESILN ATION €0NS EEROA 
Mest uder DME’) configutebom are duernunced of changed MAINTENANCE ONLY stan 

Thoredote. the ROY Upiionl Genytiaiione must be ipecifeed ts ublain Uke mecemary aqyerpment. Table A-| 

cer be wed w deterunac winch communcains upton duuigealats afc Atucsiary when dougning of 

tapandag upon a computer sistem 

Commun-cahen eptiom may oc urdered by castonern ciber at the deme 4 epsiem iy palvhesed (4 factory - 

inatalled system optiontiot 4s an upgrade tu un trisung system ta held upgrade? 

Table 4-1 Optter < exapetibiitt: (ross Reference 

OLD OPTION | EQUIVALENT NEW OPTION 

Field ( pgrade Syurm Option 

1 Bese Option Catlinet kt 

AQ) LAA + DME IM CR-UME III! OME EP! 

DMF I> AB | DME S2-M CR-DMESD-1ES) DMt 3I.4P 

DME FD AC | DA€f 12-44 CA-DMEW ER DME ALAP 
—~ — 

NOTES 
ft. Vise tnet rlsnrecter of the catinet Ait (°} sarin 



AZE Factery-fasteBad System Options 
__& tactory-satalied system cpus n denied 6) 2 uagk oppon drugnation. Whee the desegtation © _ 

"specified isce Table A-1). the appruptiaic ardeiciad cabletsk and ditribauon padehes are ieniaikd in the 

_ Particular system being constrecied : 

NOTE 
- Fete de ne rewbrddes occhow for the VAXN-EH/7H 

” wystesk ait auny be esbodded for the VAN-29/750 — 
Ryde. 

A22 Field Uperade 
A Tkcld upgrade « Mentifed by tno opben dcugmtors The teu open deagnitons am 

» A base epton denprotion. and 
® = A cabrest tt devgnation 

Refer w Table A-} to delcrmine which new upton designation ts specily when additemal replacement 
oqupment wo required 

A221 fase Options ~ The base option deugnatiot specifi which component parts mabe up the base 

uplion. The component parts speafied afc 

® The electrons: modulets). 
& The tarnarounnd test confections). snd 
© = The oppor documaniaton 

AL22 Coblnet Kits - The cabsset kit designation specifies ehick sarnponent pacts are included in the 

cabenst kit The component parts specified ene. . 

& Fee urtertal cablets). 

© = The dsirbutwr pencils). and 

An edaptor bracket (act always included) for installing Ue duinbutwn panei 19 a non FCC 
comphani (urabvelded) cabinet 

NOTE 
External cables acoded to cansert to 2 ede oF 
othe: exesrand device are wouslly xot lacisded. 

A3 OPTION CORSICUR ATION 54 SEARS 
Ties sects describes the method ssad to aage cuenmencauer optron deagnatuns 

Commeancstan opian Gougasuon casete thal the proper cabicts). duinbuteon pencils}, 2nd adaptor 

deackeis iif aoceasa7)) afc supped =iib cach best pun 

Comegeicaiwn opto may be obtained by Cutumern cnet at the ume of system purchase fa Ten ht): 

tnetaliod system conon) ar as an upgrade tu an casing sysient ia fickd upgrade) 

The tue designations sdeatily 

© = System options (factory eptalind) 
@ = Beve opiiom and cabenct kits (field upgrades) 



"Sytem opuurn ate installed at the factery and atr coahguted fur the pertcular catunet in abech the 
_ optun as besag imiaiied 

“Rae options aad catnact kris are ordered as wPgrades to ekating systems “A complete fehl upgrade ‘epuon 
must include. buss opin and 4 cabinet bat. 

are specially coastrucied to Himit EM. 

ALI Sytem Gpties Desiostive: _ 
Sostem usta deugnstion: provide the following informatan 

Yak Df CCT AMY TOM FZAMP.§ OMET?. -- “ 

Tet TERE ALE COPE OE TCEM TAME A 2 ——————~ -—— 

BNC RES CAL TO yh TALL AT 

4.42 Gaer Opting Designations 
Baie upon deugnshons provide the folkmetg informatnnt 

- ee! 
PHIEMEALE TOE QDENTHHER TABLE & 2: —_ 
Tet DEVE WAMME FOR EAAMALE D5AFZ7- 

Table A-2 Electrical aed Mechanical fateriace Type 

tnhadface Type 

Vuib-fenctan deve teoe Muted 

Bex opuan - Modube. documse aston. aml teal cota tot 

MOTE 
See qeer's guide for detalied descriptive of 

function. 

AAS Callas Ae Desigretion 
€ comet kn Cougnaiam emstae cumamecn w nian cunensrecaiun upterte Uist are tadered W Unew 
periceler comact.) Cabsc teeptin, duinbuoes punch and metlaxd of intaBatwn may vary deperhag on 
the cabtact ka abuvecs 



_ . Catanet kite ast undiertually taddored to spooific cabmet type. Ton enables custome: tv tantall communi: 

Cabinet kits for sdrefded cabinets include: 

TTT terra cable contocis tke module to the datnibulio pane? wih waists in w shielded TAO —— ae 

bulkhead 

NOTE 
Typleally. cables sequirad tc connect te a maden or 
other external device arc act supplied +h most 
cabioet kits: 

Cabinet kits for uashiedded catvnets include 

@ = Intoras! cabicts} 
* §©6Beinhvuwo psaci 
@ 9544-S3 adaptor bracket (ma: aby be ustuded) 

The internal cahic coanacts the inedal: to the detivdytion panel ff the dsinbuuan panel is designed for 

snalaiiavon in a wtuelded {/O bulkbead, an 19444-5J adaptor bracket n mcioded. Typecally. caternal 

cables needed to connect to a inudem or other calernal device nyat be ordered separately. 

Cabaiet kit deugnations provide the lodovang wlurmaion 

Yd OFVICE HAASE FOR ERAAALE URE 32: eg ed 

THE WETERTALE TYPE OEMTFER (TAME ATi mm _ 

TME CABINET IDENTHIER * FABLE AO. 

YEG CARRE T IORI TEER CNDICA TES WITH CABLE LANG 1S AR SUPRLIED 
Woilee Toeg CAReie? TAT (7 ALSO OMOCATTS WHET HER AN ADAPTOR 
@RACKET FOR UNSHIELOLD CADETS 15 SOPPLED 

Ue MIE 



Yakle A-3 Tshaet Kit components 

C ompenent Parts Seggind 

© & NOS ocr ity rgenal cable wah a HU bo ce dy 20 Jl um isin 
be kn 1/0 connection pencl of dettibutwn paacl The panel can 
be wmtalled in an HVSGS-S) che lded 1/O bulkhead 

A DES m6) tb enternal cable and 1/O coemector panel or dain: 
buon pane! The poncd can be installed in an 249544-8) shaved 

1/0) bulkhead 

A&A 104 m¢ ED ft) mternal cable and 1() connector penel thet can 
be retailed on an FRESS4S) or T4-27292-01 adapter Bracke 
idependeng on the optrun) 

NOTE 

The HES66-57 sdeptor Sracket hus race for tne 
$O.16 cm By F852 com (4 te by 8 ie) 1/0 conzcctor 
pucis., The 74-27292-01 adagtes Bracket has apece 
fer Gerwe 254 em by 16.10 con {t in by 4 is) 1/0 

Cenacctor peach os equircicnl. 



AA DMF32 OPTION CORFRE RATIONS 
Reter w Table A-4 for reference go the component paris of vanouw, DMFI2 Multe-Function Comaunca- 

tions interface configurateons 

Tobie A-4 1054632 Option Cuofigurations 

OPTION CONFIOURA TIONS 
FACTORY INSTALLED OFTION 

¢ DMF}2 LP 
FIELD UPGRADE OPTION 

@ DMF 32 M (Requerys one of thr 
foivwag three ceinart £11) 

CK DMF32 LD 

CK DMF 92 LE 
Tr 

cement TT] 
« = Kquprerat wepphed eth cpaor 

S Cables ured depead on citeant cuahgurauon 



BCOSR - ** CABLE 

NOTE - LENGTM VARIATION 1°*) DEPENDS ON CABINET KiT OBTAINED 

Figure A-] BCO6R-** Cable 
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